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The “Springfield Muller” Engine 
Lathe. 

We present on this page an engraving of 
an 18-inch engine lathe designed by E. A. 
Muller, of Springfield, Ohio. The general 
design and proportions of the lathe are 
plainly shown by the engraving, and as 
will be seen, conform to modern approved 
practice. The head-stock is long and heavy, 
has a five-step cone for a 24-inch belt, and 
pack gears with aratio of 12 to 1, the entire 
10 spindle speeds being arranged through- 
out in geometrical progression. 

The spindle is forged of hard crucible 
steel, and has a large, solid collar for 
face-plates and chucks to screw against, 
permitting the nose of spindle to be larger 
in diameter than when it is reduced below 
the spindle diameter to form a shoulder, 
The spindle is bored to receive a 1}-inch 
round bar in the rough, 
and the front bearing is 
of bronze 22 inches 
diameter, 44 inches long. 

The spindle nose is 
24 inches diameter, 2 
inches long, and is 
threaded, U. S. standard 
4 per inch for two- 
thirds of its length only, 


rod is 1 : 4, so that spirals as coarse as 6 per 
inch can be cut. The rod and the screw- 
feed cannot be engaged at the same time. 
An improved taper attachment is sup- 
plied when desired, with which tapers up to 
4 inches per foot can be turned or bored. 

The foot-stock has a 2 inch spindle with 6 
inches of movement, and is clamped to the 
bed by two bolts placed as near the front as 
possible. There is a countershaft with 12- 
inch by 4-inch pulleys and friction clutches. 
Any length of bed is made ; with 6-foot bed 
(taking 2 feet 8 inches between centers), 
the weight of the lathe is 2,200 pounds. 

Nuts, bolt-heads, etc., which are fre- 
quently used, are case-hardened; screws, 
racks, small gears, etc., are made of steel; 
flat surfaces are scraped to face-plates and 
cylindrical bearings finished by grinding. 

The lathe is made by the Springfield Me- 
chine Tool Co , Springfield, Ohio. 





thus giving a straight 
bearing at the back for 
the face-plate, while the 
use of the pitch of screw 
called for by the U.S. 
standard gives a better 
wearing thread, and one 
which will not wedge 
chucks and face-plates 
on so tight as where 
finer pitches are em- 
ployed. 

As will be seen, the 
feed rod may be driven 
either by belt or gears, 
and things are so pro- 
portioned that excess 
ively small gears are 
not used, the driving 
being from the spindle 
direct, and the feeds 
reversed in the apron. 
By the belt, feeds of 
80, 50 and 30 per inch 
are obtained, while with the gearing, though 
still using the feed rod, the feeds range 
from 5 to 105 per inch. 

The change from belt to gear feed, or rice 
vers, is made by simply turning the knob, 
Seen in front of the box at the right of the 
lower feed cone, and no other change, such 
48 removing the belt or disengaging the 
gears, is required. 

The lower feed cone is so arranged that it 
can be readily adjusted to give any required 
tension to the feed belt, and this belt may, 
on this account, be made endless, 7. ¢., with- 
out lacings, 

The carriage is 24 inches long, has a 
bearing upon the bed its full length, and is 
gibbed outside, front and back. Elther a 
plain or a compound rest is furnished, and 
When the latter, its crank-handle may be 
revolved in any position without interfering 
With cross-feed handle. 

The crose-feed is driven positively, 7. ¢., 
Without a friction, and its ratio to the feed- 
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Calculations for the Flow of Compressed 
Air and Gas in Pipes, Simplified. 





By WILLIAM Cox 
The general formula for the velocity of 
flow of a fluid in a pipe is 
V / d x P 


— 6 4 } ” Fe 


where P is the pressure required to over- 
come friction in the pipe, and produce the 
velocity V,s is the density or weight of a 
cubic foot of the fluid, d and / are the diam 
eter and length of the pipe, while cis a cc- 
efficient varying not only with the nature 
of the fluid and the internal condition of the 
pipe, but also having very different values 
for the same fluid, according to different au- 
thorities. 

In the case of elastic fluids, such as steam 
and compressed air, under high pressures, 
another factor requires consideration, name- 


ly, the expansion in the pipe of the volume 
of the fluid, and the influence that this ex- 
pansion exerts upon the velocity. 

The problem of the velocity of flow of 
water in long pipes has been pretty satis- 
factorily settled, thanks to the very many 
careful experiments which have been made, 
the data thus obtained enabling the various 
curves of velocity, friction, etc., to be 
plotted, and therefrom formule to be de- 
duced, more or less accurate according to 
the number and varying conditions of the 
experiments investigated. In the case, how- 
ever, of compressed air and gas, such satis- 
factory and comprehensive data have not 
been so far obtained as to permit of a re- 
liable and accurate deduction of the exact 
nature and value of the many factors which 
have to be taken into account, so that the 
formule in use must be accepted with a 
certain measure of allowance. 


and by transposition : 
en D 
ad? X 0 32725 


/ dD 
d= . 
VX 0.82725 


where D = discharge of compressed air in 
cubic feet per minute ; 
V = velocity of flow or discharge in 
feet per second ; 


(2) 


(3) 


d = actual diameter of the pipe in 
inches. 

Table I., which gives the discharge from 
pipes 1 to 30 inches diameter, for a uni- 
form velocity of one foot per second, sim- 
plifies considerably the calculations, as will 
be seen further on. 

Before the velocity of flow of compressed 
air can be obtained, it is, however, neces- 
sary that the contraction of the volume of 
free air, when subjected to pressure iso- 
thermally, be first ascer- 
tained. The formula to 
be used for this is : 








‘SPRINGFIELD-MULLER” ENGINE LATHE. 


Tables of the friction produced in a limited 
number of cases by the transmission of com- 
pressed air in pipes are given in the cata- 
logues of the makers of compressing ma- 
chinery. In what follows I therefore as 
sume that the results as given in these are 
substantially correct, the velocity of flow 
being supposed to be uniform, my purpose 
being to show how the loss of pressure for 
other velocities and corresponding volumes 
may be easily obtained. 

The simplest method is to proceed by 
means of two simple formulx, as by such 
the use of fifth powers and roots is avoided. 
By the first one we obtain the discharge 
froma pipe for a known velocity, or the 
velocity of flow for a known discharge ; and 
by the second one we ascertain the pressure 
required to overcome friction and produce 
this velocity. 

We have, therefore, 
< 0.32725 


D=*VY¥xd (1) 


Volume of com-( _ 
pressed air i 


Volume of 
free air x 15 


Gauge pressure + 15 


in which the constant 15 
is the approximate 
atmospheric pressure at 
sea level; for greater 
accuracy the constant 
14.7 should be used. 
Thus, suppose 1,000 
cubic feet of free air is 
subjected to a gauge 
pressure of 60 pounds 
(pressure above the 
atmosphere, the abso- 
lute pressure being 
60 +15 = 75 pounds), 
what volume will it 
occupy ? 


Volume of ) _ 
compressed air { ~— 


1,000 * 15 _ 

60 + 15 
feet. 

This is the discharge 
which has to be used 
in formula (1) in order to obtain the velocity 
of flow, thus: 

A 10tneh pipe, 1,000 feet long, receives 
5,367 cubic feet of free air under a gauge 
pressure of 60 pounds; what will be the velocity 


200 cubic 


of flow? By Eq. (4) 
Volume of { _ 5,367 x 15 _ 1,073 cu- 
compressed air § 60 + 15 
bic feet; then by Table I. 
Velocity = an = 32.8 feet per second. 
2.725 


Table II. gives the volume occupied by 
one cubic foot of free air, when subjected 
to gauge pressures of 1 to 100 pounds per 
square inch; also the corresponding weights 
of one cubic foot of compressed air, the lat- 
ter being based upon 0.0768 pound for a 
cubic foot of free air at a temperature of 
60° Fabr. 

Being now enabled to ascertain the ve 
locity of flow of the compressed air in a 
given pipe, when the volume of free air em 





2 


loyed is knowr” “® come to the question 
ploy: 


sure required to overcome the 


of the PI the pipe and to produce the ve- 


frictlor Phe formula is: 
loe*’ ye ] 
Put eR (5) 
p exd 
which transposed gives 
Fxad 
V2 —e P ‘ (6) 
tx #8 
oo Vv? xXx 6 (7) 
ae Oe 


yp 
where a = friction pressure in pounds per 
square inch; 
V = velocity of flow of the com- 
pressed airin feet per second; 
= length of pipe in feet; 

— diameter of the pipe in inches; 
= density or weight of 1 cubic 
foot of the compressed air, 

taken from Table II , and 
: = variable coefficient of friction. 
In the tables referred to I find that this 
coefficient is sometimes taken as being 26,- 
267, and in other cases as 27,920. For the 
sake of simplifying the calculations, and 
also to give a little safe margin, I have in 
the following examples adopted 25,000 as 
the coefficient of friction. Of course, the 
use of any other figure does not in the least 
alter the methodsof solution. It may, with 
further knowledge, be found that with com- 
pressed air, as with water, the coefficient 
should vary with the diameter of the pipe or 
the velocity, or even be a function of both. 
I may state here in passing that in the case 
of illuminating gas, opinions are so varied, 


Qn 


x 


TABLE I, 


DiscHARGE OF COMPRESSED AIR FROM PIPES IN 
Cusic Feet PER MINUTE, WITH VELOCITY = 
1 Foot PER SECOND. 





Cubie 
Feet. 


Diam, 
Ins. 


Cubic 
Feet. 


Diam. 
Ins. 


Diam. | Cubic 
Ins. | Feet. 





1 0.82725 7 16.035 16 R83 776 

2 | 1 8090 8 20.944 18 106 03 

8B | 2.9452 10 82.725 20 130 40 

4 | 5.2360 12 47 124 22 158.39 

5 8 1812 14 64.141 24 188.50 

6 111.7810 15 73.681 30 294 52 
TABLE II. 


VOLUMES OF COMPRESSED AIR SUBJECTED TO DIF 
FERENT GAUGE PRESSURES. 


1] 





ov BA > ae 
Ee | BS Sa. || Se. Sg. 
na =0,° o aae oS & 
m be) =e "OS mn > “5°39 
Pas) Soe | aout |! Pas ra a 
BSo] 22 o=® BS o ee 
s S| 26 | #oa 25 = O7 
$88) saw | Gee | &AS €cz 
Saa| See D2 = Seu oo" 
g*"| g© |g= | s* 25 
psas ' 
| Pounds Pounds 
1 | 0 93750 | 0 0768 45 0.25000 | 0.3072 
2 0 88245 | 0.0870 50 0.23077 | 0.3328 
3 0.83333 | 0.0921 55 0 21428 | 0.3584 
4 0.78947 | 0.0972 €0 0.26000 | 0.3840 
5 0.75000 | 0.1024 65 0.187F0 | 0.4096 
10 | 0.60000 | 0 1280 70 0.17647 | 0.4352 
15 0.50000 | 0 1536 45 0.16667 | 0 4608 
20 0.42857 | 0.1792 80 0.15789 | O 4864 
25 0.37500 | 0.2048 85 0.15000 | 0.5120 
30 0.33333 | 0.2304 90 0.14285 | 0 5376 
35 0.30000 | 0.2560 95 0.13636 | 0 5682 
727 0.2516 100 0.18043 | 0.5888 


40 0.7273 
that coefficients varying 45 per cent. be- 
tween the highest and the lowest are used, 
showing the great need for further investi- 
gation. 

Taking now the example already given, 
let us see what the friction pressure will be. 

The velocity was found to be 82.8 feet per 
second, then V* = 1,076, and from Table II. 
the value of s for 60 pounds pressure {s 
0.884, inserting which in Eq. (5) we have 
1,076 x 1.000 x 0 384 

25,000 x 10 
= 1.652 
pounds per square inch, so that the press- 
ure under which the air would be discharged 
would be 60 — 1.652 = 58.848 pounds per 
square inch. 

As is the case with all fluids, the friction 
is proportionately very much greater for 
small pipes than for large ones. Thus, in 
this example, its effect is of but small signif- 
icance ; but if the pipe were only half the 
size, the loss by friction would be very 
serious. 

In the tables referred to, the friction 
pressure for above is given as 1.573 pounds, 
the coefficient being 26,267. 


Friction pressure = 


The following examples will amply serve 
to show the methods of applying the formu- 
lg to the solution of a variety of problems 
connected with the distribution of com- 
pressed air: 

1 It is required to discharge from a6 inch 
pipe 4,000 feet long, 500 cubic feet of com- 
pressed air under a pressure of 75 pounds per 
square tnch » what must be the initial gauge 
pressure ? 


By Table I., 


y = 500 _ 40.4 and V* = 1,798. 
11.78 
By Table II., s = 0.4608. 
By Eq. (5), 
Ff — 1,798 x 4.000 x 0 4608 _ 99, 
p 25,000 x 6 


pounds per square inch, so that the initial 
gauge pressure would have to be 75 + 22.1 
= 97.1 pounds. As, however, the velocity 
of flow is excessive, it would be well to in- 
crease the diameter of the pipe, thus reduc- 
ing the friction pressure and the consequent 
initial gauge pressure. 

2. What diameter of pipe 5,000 feet long is 
requéred to deliver 400 cubic feet of compressed 
air under a pressure of 60 pounds per square 
inch, and what must be the initial gauge 


V4 


Pw 








if 7] at 
h. 


a | 
{V7 
}.—H.-P.-Cylinder—s| |" —_receiver___4 


pressure ; also what volume of free air will be 
required? The velocity is not to exceed 20 
feet per minute, 

By Table I., 

400 

= * 20cubic feet per minute for a ve- 
locity of one foot per minute, therefore an 
8 inch pipe should be used. 

By Table II., s = 0.884. 

By Eq. (5), 

yp — 400 x 5 000 x 0.384 

p 25,000 x 8 

therefore the initial gauge pressure must be 
60 -+- 8.84 = 63.84 pounds per square inch. 

By Table I., the discharge of an 8 inch 
pipe with a velocity of 20 feet per second = 
20.944 x 20 = 419 cubic feet, therefore by 
Table 11. the volume of free air required 


will be wd = 2,095 cubic feet. 


= 3.84 pounds, 


It must, however, be noted that the value 
of s will in reality be a little more than 
0.884, as the initial gauge pressure is found 
to be 63.84 pounds. If, therefore, very great 
accuracy is required, a new value of s 
should be calculated by the formula : 


Density = 0.0768 x Gauge presente +15 
Vv 





J bi 
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and this new value inserted in Eq. 5 in place 
of the former one. 


3. It is required to deliver 200 cubic feet of 


compressed air at the end of a pipe 5,000 feet 
long, under a pressure of 50 pounds per square 
inch, the initial pressure not to exceed 60 
pounds ; what diameter of pipe should be 
used ? 

When neither the velocity nor the diam- 
eter of the pipe are known, the latter has to 
be ascertained by trial in the following 
manner : 

By Table II, s = 0.384. 

Also Fy = 60— 50 = 10 pounds, insert- 
ing which in Eq. (6) we have 
_ 25,000 KX 10 x d 
~ 5.000 x 0 884 

Assuming d to be 5 inches, then V? = 650, 
and V = 255. Now from Table I. the dis- 
charge would be 8.18 xX 25.5 = 213 cubic 
feet, so that this diameter of 5inches will 
be quite suitable. 

4 Given an 8inch pipe 2,000 feet long, 
with an initial gauge pressure of 60 pounds, 
and a final pressure of 55 pounds, what will 
be the volume of compressed air discharged, 
and the volume of free air required? 


y = 130d. 
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MULTIPLE EXPANSION DIAGRAMS. 


Here Fp = 60 — 55 = 5 pounds, insert- 
ing which in Eq. (6) we have 
y» — 25000 x 5x8 
2,000 X 0.884 
Whence V = 386 feet per second. 
By Table I. the volume of discharge will 
be 36 x 20.944 = 754 cubic feet, and the 


volume of free air required es = 8.7720 


= 1,302. 


cubic feet. 

The calculations for the flow of gas in 
pipes are of the same nature as the above, 
the formule being merely somewhat modi- 
fied to suit the altered conditions. Thus, 
in place of Eq. (1) we have 

D= Vx d® X 19.685 (8) 
the discharge being in cubic feet per hour; 
and in place of Eq. (5) 


. 7a Toe 
Vi = 9 
} wa (9) 
Where s = specific gravity of the gas, air 
being = 1; 


¢ = length in yards; 

friction pressure in inches of 
water; 

a@ constant varying between 
2,600 and 4,700 according to 
different authorities. 
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Multiple Expansion Diagrams. 





By Cas. M. JONEs. 





In a former article a certain alleged design 
of a triple-expansion engine was mildly 
criticised, the cards being worked out op 
the supposition that the cylinders were 
connected tandem. 

Opportunity has since been taken to cop. 
struct diagrams for the given engine, crogg. 
compounded, and Figs. 2,3 and 4 are the 
result. It may be remembered that whep 
the original paper—the subject matter under 
discussion—was read, certain eminent men 
“rose in assembly,” and stated, unblushingly, 
that they were in the habit of guess/n, at 
cylinder proportions for multiple-expansion 
engines, for the reason that they knew v/ no 
methodical process of formulating a design, 

Lest the younger members of the profes. 
sion imbibe false notions as to the state of 
steam engineering practice, by perusai ‘of 
the above quoted confession, the cards are 
here given in such detail as seems necessary 
to thoroughly explain the main features of 
a rigid method of analysis applicable to 
engines of any type. 
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Fig.2 


Connecting Rods 5 Cranks 


Figs. 2,3 and 4are the H. P. and upper 
portions of I. P. cylinder diagrams of 4 
triple engine, in which the cylinder ratios 
are 1, 3.3, 183.2 (the L. P. cards are not 
given, on account of space required), and 
the H. P. clearance is 5 per cent, of swept 
space, while the I. P. clearance is 4} per 
cent. 

Note.—The receiver is equal in volume 
to the H. P. swept space. 

Steam at 160 absolute is cut off in H. P. 
cylinder at 0.4 of stroke. 

In Fig. 2 the H. P. crank leads by 120°, 
and when at release point D, the I. P. pils- 
ton is at 1. 

In these diagrams the crank circles are 
struck to represent by scale the swept 
spaces of the respective cylinders, The 
piston position for any particular crank 
angle, being found by striking from the 
crank-pin point an arc, the radius of which 
is equal to the connecting rod multiple of 
the actual throw of crank. 

Sweeping the arc 1, 1, and erecting & 
vertical at the latter point on w 2z, such 
vertical is at the I. P. piston position when 
the H. P. releases at D. 

Allowing 10 pounds drop, Z is the drop 
point, and a horizontal, H 7, cuts the |. P 
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piston line 1 T c at the proper pressure 
y0int L. 

Before H. P. release there was a volume 
of steam in the receiver and I. P. cylinder 
equal to © 1, and such steam was necessarily 
ats less pressure than 1 7’, since the H. P. 
drop would compress v 1 to a less volume 
by the space required to expand the live 
steam to the drop point. 

From the H. P. origin (the intersection of 
H. P. clearance and base lines) draw a 
diagonal through the drop point #. The 
intersection of such diagonal, with a hori¢ 
zontal from D, gives the additional space 
into which the live steam must expand to 
fall to , and this is the amount of compres- 
sion to which the steam in receiver and 
I. P. cylinder will be subjected at H. P. 
release. 

Take Sf equal to the above compression, 
and draw the diagonal » 7’ (not shown on 
diagram). This diagonal will cut the vertical 
drawn at the distance S/ (this distance 5/7 
is laid off from 7’, since S is not yet deter- 
mined) at a point 7, which is the pressure 
point at which the steam in receiver and I. 
P. cylinder must be at the instant before H. 
P. release, in order that such release shall 
raise the lower steam to the 7’ point while 
the live steam drops to . 

Drawing f S horizontal, S is located as a 
card point for the I. P. piston position 1, 
for the instant before release. 

Since the I. P. was open to the receiver 
while traversing the space 7, 1, S is a point 
ona ‘‘drag line,” the origin of which is 2, 
and drawing a diagonal from v through the 
point of intersection of S f horizontal and 
7a vertical, its intersection with a vertical 
from S gives ¢ as the initial pressure point 
due to the drag line. 

A horizontal from c gives a as the actual 
initial point, and S a is thus located. 

But by reason of the small H. P. clearance 
when the I. P. is at 7, the H. P. at?’ has 
not yet cushioned, 
and at the instant 
pefore I. P. lead, the 
H. P. exhaust side of: 
piston is at a pressure 
due to a certain bank- 
ing line. 

The total volume of 

steam in both cylin- 
ders and receiver «after 
H. P. cushion is equal iZ 
tovl +H. P. cushion : WP 
value, and this is also 
the equivalent amount 
throughout the connection. At the press- 
ure height 1 S draw a horizontal across 
the right-hand H. P. cushion and initial 
(clearance) lines (the cushion lines being 
first drawn indefinitely, as shown by their 
continuations below JJ and Z), and add 
the volume thus cut off to that at S, as 
shown by Se. Draw a vertical at ¢, and its 
intersection with the diagonal » ¢ gives « as 
the pressure point that would result if the 
total volume of steam in I. P. cylinder, 
receiver, and H. P. clearance was com- 
pressed in the receiver and I. P. cylinder 
avworne, 
But the actual total space between pistons 
when I. P. is at 7 is equal to v7 plus the 
H. P. clearance and exhaust space due to 7, 
and setting off this increase from a and 
drawing a vertical through such last point, 
a diagonal o } (» being at the pressure value 
d), cuts 7 a at P, and this is, therefore, the 
initlal pressure point of the I. P. cylinder. 

At the instant before the I. P. reached 7 
the H. P. was banking up in the receiver, 
and assuming that the curves run smoothly 
into one another at such points (without 
drop or rise), P is also the pressure on the 
banking line of the H. P. when 7’ is reached 
by the latter piston, and this at once de- 
termines Y, and from } the banking line 
Y \ is readily drawn, the receiver point x 
being the origin. 

Starting from P with the initial total vol- 
ume v 7 plus the distance or space from « to 
the line ) ¢, draw P¢ horizontal, and on it, 
from ¢, lay off the increase due to I. P. pis- 
ton motion, less the decrease due to H. P. 
Piston, and through the volume points so 
found for several crank positions draw 


Cylinder 
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diagonals from v. The intersections of such 
latter lines on the vertical )¢ give the press- 
ure points as shown between P and 2, and 
these pressures being also transferred to the 
corresponding H. P. piston positions Y Z is 
drawn. 

Since the H. P. at cushioning must leave 
the I. P. on the linea S, Y Z must cut the 
H. P. cushion line at the same pressure at 
which P F cuts the drag linea S, and if 
it does not an error has crept in in plotting. 

As a check transfer points cut ona RS by 
I. P. piston positions near R to the cor- 
responding H. P. piston positions, and 
through such transferred points draw a 
curve as shown by the thin line a’ Z. This 
latter curve will cut the H. P. cushion line 
at the proper H. P. piston position, at which 
P R should merge into or cross a VS. 

Having thus located 778,SR R Pand 
Z Yand Y X (the point X to be found later) 
start the I. P. piston from 1 at 7’ pressure, 
and on 7 £ add the I. P. space 1, 2, and 
from the point so found set Jack the corre- 
sponding volume rejected by the H. P. pis- 
ton, and draw diagonals from w through 
the corrected volume points thus located. 
These diagonals will intersect the initial line 
T 1 at the proper pressure points, which lat- 
ter being transferred to both I. P. and 
H. P. piston positions, give the lines 7 U 
and HL F. 

These lines are first drawn indefinitely (as 
shown light), and / J, JI G, and G Fare then 
found by the same means as was used to locate 
the corresponding lines P R, Y Z and YX. 
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offs, drop and I. P. cushion. Either or all 
of these factors can be made to assist in 
securing the desired result. 

It will be noticed that line P F first rises 
from the lead point, and this is often mis- 
taken in actual engines for want of port 
opening. 

Larger clearance volume in the H. P. 
cylinders—sufficient to allow the banking 
lines to strike the cushion d/rect/y—would 
better the cards. 

It may be well to state right here, that 
the abnormal craving for close clearance, 
the outward expression of which in pam- 
phlet form by certain enthusiastic experts 
gorges the junk shops on both sides of the 
water, is not altogether based on a thor- 
ough appreciation of facts. The drag and 
banking lines are due to absorption from, 
and compression in, the receiver, which is 
then virtually the clearance ; and although 
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Mu’ 


( F cuts EF F at F, which is the H. P. 
point at which the I. P. left-hand card cuts 
off, and locating the I. P. position either by 
a horizontal from F’to cut 7’ U, or by spac- 
ing around from the H. P. crank the proper 
angle, or, better, by both methods, which 
check, the position 3 is found, giving U as 
the I. P. cut-off for left hand card. 

In the same way, the points X and \ are 
determined for the right-hand cards, and 
the construction is complete. 

If the I. P. cushion is but partial, / and 
R are in general shifted, since the total 
equivalent quantity of steam between pis- 
tons is varied. The modifications for such 
cases are readily worked out, and seem to 
require no detatled explanation. 

L and 7’ being here fixed, determine the 
remainder of the work, and the absurdity 
of attempting to arbitrarily settle—before- 
hand—the cut-off, drop and cushion, is 
readily comprehended. 

The right-hand cards are both of greater 
area than the left-hand set, and to equalize 
there must be changes made in H. P. cut- 
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the steam therein does not fluctuate to the 
extent of the total cylinder limits of press- 
ure, yet in view of the much greater vol- 
ume over the waste spaces in cylinder, as 
well as the—generally—enormously greater 
metallic surface, if clearance loss was any- 
thing alike that popularly assumed, the 
multiple expansion engine would occupy a 
select corner of the scrap heap. 

In the figure  V and WN are the ex- 
pansion lines in I. P. cylinder after cut-off; 
Nand V being the I. P. terminal pressures. 

Draw NV O and V W, and intersect these 
lines by verticals, the horizontal distances 
between which are equal to the volume of 
steam cut-off in H. P. cylinder (both H. P. 
cut offs being here equal, and cushion full, 
B C is simply projected down to cross both 
terminal lines). Take any convenient point 
on line of zero pressure (7 2) and from it 
draw pairs of diagonals, through the proper 
intersectiops of the verticals, with the hori- 
zontal terminal lines. As, here, 10’, BP, 
10’, 19; 10’, B, 10’, 20. The sum of the 
volumes cut off by such pairs of diagonals 
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on the line of initial pressure, will be equal 
to the sum of card lengths cut-off by the 
horizontal terminal lines. If not so equal, 
some mistake has been made. 

The amount of steam in e/ther end of 
lower cylinder at cut-off, is not necessarily 
equal to that in upper cylinder at the clos- 
ing of the latter’s valve, but the svm of 
volumes due to Joth sides of pistons, must 
be so equal for all cylinders, and this the 
proof lines will show for proper adjustment. 
If this point is not attended to, there will 
be either a permanent change in the cards, 
or a cyclic fluctuation of pressures. 

In Fig. 3 the I. P. crank leads by 120°, 
which, with the given proportions, produces 
a much better result than Fig. 2. 

When the I. P. piston is at 1, the H. P. 
has already swept out the space Hi ( = S), 
and 10 pounds drop being here allowed, the 
H. P. steam after dropping, again rises on 
a banking line 1, to almost the release 
pressure. At 1 the cylinders communicate, 
and the between pistons line is to be plotted. 

The total space between the pistons is the 
sum of volumes of receiver, I. P. clearance, 
and distance that the H. P. piston is from 
left hand clearance line, and this being 
equal to V 1 less S,a/? is drawn to the 
left of G by a space S’ = S, a b is there- 
fore the line of initial volumes, the hori- 
zontal ¢ (7 being the initial pressure. 

Place the I. P. crank at 2, and sweeping 
2,2 draw the vertical or piston line, and 
finding 2’ by the same means, set /ack from 
2, the total H. P. insweep between Z, and 
2’. The point last found (2) will be the 
volume point for the given crank, or piston, 
positions, and a diagonal from V passing 
through 2’ cuts « ) at the proper pressure 
point. The pressure point so found being 

transferred to the I. P. 

and H. P. piston posi- 

tions gives a card 

point foreach cylinder. 

Plotting the various 

points, as shown, the 

H. P. cushion line is 

finally cut by the back 

pressure line at #7 

(which corresponds to 

6), and here the H. P. 
must cushion. 

But on making 

a’ =a, and drawing 

| the diagonal 7 &, the 

receiver pressure, into 

which the live steam 

must drop, is given by 

the c point, and as 

this is less than the 

H. P. cushion press- 

ure /, the I. P. must 

‘*drag,” until the re- 

ceiver is reduced to 

the given proper value. 
The drag line be- 

tween 6 and 8 has P 

as origin, and at 8 the 

proper pressure having 

been reached, the I. P. 

cuts off, and the steam 

expands in J. P. cylin- 
In this figure the receiver 
pressure fluctuates between wider limits 
than does the H. P. back pressure. The 
right hand cards have not been drawn. In 
actual designing they would be required, 
as in almost all cases re adjustments, to 
equalize areas and fluctuations, are neces- 
sary. 

Fig. 4 is alike Fig. 3 except that there is 
no drop. 

The H. P. line DV 1”, 4’, # does not cut 
the cushion curve at the pressure valve D, 
and, therefore, a banking line ~ / is neces- 
sary; « determines /’, 7 being the origin of 
the curve, and a vertical through «the line 
of initial volumes. 

E fixes the I. P. cut-off 6, and 6 Z is the 
I. P. expansion line, O being the origin. 

This is the best card of the set, the tem- 
perature and pressure limits of receiver and 
connected cylinder surfaces being less than 
in either of the preceding cases. 

In working out multiple cards by this 
process the only assumption made is that 
the equation of the steam curve is po = 


oo Cranks 


der alone to /. 
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constant. After the cards have been prop- 
erly adjusted, and the actual receiver and 
cylinder sizes, and metallic areas in steam 
contact closely approximated, the refine- 
ments called for by thermo-dynamic prin- 
ciples are readily included, and the final 
corrected sizes and cards trimmed for port 
resistance, and steam column inertia, con- 
densation, etc., laid down. 

It may be objected that the herein ex- 
plained method requires too much time for 
regular practice—that, armed with confi- 
dence, a sharp pen, and a properly creden 
tialed quack formula, the aspirant for en- 
gineering honors and emoluments can lay 
down the sizes, cushions, cut offs, and all 
main details in a half-hour’s seance. 

In reply, it should be dispassionately 
pointed out that in spite of the frantic ef- 
forts of our electrical friends to consign the 
steam engine to oblivion, close competition 
is rapidly raising the standard of perform- 
ance, and in a very few years a class of 
formula flingers that now holds sway in 
many engineering establishments will find 
themselves upon the cold and cheerless 
world unable to ob- 
tain a professional en- 
gagement. 

As the fluctuations 
of pressure and tem- 
perature between cyl- 
inders and in receiver 
are mainly due to the 
variations of volume 
between pistons, and 
as such variations are 
a direct function of 
the cylinder ratios, the ; 
closer the relation of + / 
trailing or lower cylin- 
der volume to the 
capacity of the leading 
or upper cylinder, the 
more uniform in gen- 
eral will be the pressure in the connected 
spaces, and the greater the economy of the 
engine as far as such between-cylinder-fact- 
ors enter the problem. Such being the 
case, it follows that a properly designed 
quadruple-expansion engine must ;give a 
very marked economy over a triple, both 
carrying, say, 160 pounds of steam, and 
expanding to the same terminal pressure. 

The discussion of loss by drop is reserved 
for another article. 


WP. Cylinder 
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Boiling Water in an Open Tube With- 
out Fire 





Ata meeting of the British Association, 
Section A, Mathematical and Physical 
Science, as reported by Hugineering, Pro- 
fessor Osborne Reynolds, F. R. 8., showed 
an old experiment of his never before pub- 
lished. The state in which 
a jet of water will issue 
from a tube which is con- 
tracted in one part, depends 
upon the velocity and the 
pressure. He simply held 
a glass tube, drawn out in 
its middle part, under the 
tap. At first the water issues 
in a smooth steady jet. Then 
eddies form below the con- 
traction, but the jet is still 
smooth. In the third stage, 
turning the tap on more 
fully, the motion becomes 
turbulent. Finally, air bub- 
bles form below the contrac- 
tion, the column is broken, 
and hammering and hissing 
is heard. The pressure be- 
low the contraction has fallen 
below the atmospheric press- 
ure, and the water is actually 
boiling there. When the 
tube is dipped into a beak- 
er filled with water, a con- 
densation cloud may be seen within it, 
The phenomena have their parallel in the 
hissing of a kettle just before boiling, 
and in the noise made by the water 
rushing out of a bath, which never seems 
to have been thought worth inquiring 
into. The third and fourth stages, Pro- 
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fessor Reynolds said, are not quite clear 
mathematically. 





Automatic Wire Forming Machine. 





We present below engravings showing 
a small wire forming machine, and a few 
representative pieces of its work. It will 
feed any length up to 14 inches of wire at a 
stroke, and forms it by means of plungers, 
which are moved by cams placed upon the 
system of shafts, which extend round all 
four sides of the table, and are connected by 
bevel gears, asshown. The former at the 
center, about which the piece is formed, is 
moved vertically at the proper times to pro- 
duce the desired result, this former being 
made under the patents of Mr. F. B. Man 
ville, superintendent of the shop in which 
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Naval engineers claim that the vessel can 
be made run at her contract speed without 
breaking down, and that it is the fault of 
the men in charge of her that she has re- 
peatedly failed. They assert that a regular 
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MULTIPLE EXPANSION DIAGRAMS. 


the machine is built. The machine will 
make from 80 to 120 pieces per minute, and 
is built by Blake & Johnson, Waterbury, 
Conn, 


—_e—_—__—__ 
At this writing, the efforts of the contrac- 
tors to get atrial run out of the new tor- 
pedo boat, the ‘‘ Ericsson,” have been a 





naval crew should be substituted for the 
‘*Mississippi River men” who have been in 
charge of the vessel. 

Since the above was written the ‘‘ Erics- 
son” in still another preliminary run broke 
a low-pressure piston rod, wrecking the 
cylinder and necessitating probably a 
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series of misfortunes. After repeated break- 
ages of an eccentric strap, an air pump 
broke down just as the vessel was about to 
pass over the line at the beginning of the 
course, and when it is said that she was run- 
ning about one knot less than her contract 
speed—24 knots, 





delay of many days before she can be again 
tried. Whether or not the claims of the 
naval engineers mentioned above are cor- 
rect, it is very evident that something is 
wrong, and that either the engines are not 
well handled or are being driven beyond 
their capacity to hold together. 
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LETTERS FROM PRACTICAL MEN 





The Disappearance of the Mysterioi, 
Disappearance of Compressed Air. 


Editor American Machinist : 


I wish to thank Mr. Olin Scott for \\'s 
contribution November 8th to my stock of 
knowledge upon the subject of compress] 
air, and for the instance which he cites fr.) 
his own practice of at least one place w! 
under trying conditions compressed air my 
be and is beld securely, and does not mys 
terlously disappear. It appears that in the 
case that Mr. Scott cites, about 11 cubie feet 
of free air contained in a 12 inch pipe and 
compressed to, say, 13 cubic feet, would in 
his earlier practice mysteriously disapper, 
The rate of disappearance is not clearly in 
dicated. It appears only that ‘‘after sever] 
days or weeks it would Jegin to leak awzy, 
Say that it all leaked 
away—an operation 
that never to my 
knowledge was called 
a “mysterious disap 
pearance” until com 
_U pressed air got at it 

—say that it all leaked 

away, the whole 1; 

cubic feet, in a month. 

A 12inch pipe is ca- 

pable of easily trans 
mitting, at, say, 0 

pounds pressure, 16, 

000 cubic feet of free 

z air per minute, which 
| is 432,000,000 cubic 
feet per month. Say 

| that a mile of 12 inch 

| pipe has 500 joints, 
| 






i. and that each of the 
joints leaked as above. 
Then in a month of 
constant flow as much 
air would be lost by 
leakage as would flow 
through the pipe in 
half a minute. This 
would be enough to 
run all the rat traps in 
the country. 

But the valuable 
point of Mr. Scott's 
letter is in the proof 
that he gives us that 
even this rate of leak- 
age or of mysterious 

disappearance may be cured. We learn that 

while air will in time percolate through 
uncooked red lead, and I didn’t know it, it 
will not go through the red lead if it has 

been subjected to a moderate heat ‘for a 

time, and we learn also that the air will not 
sneak through athin film of pitch, which 

I for one am very glad to know. 

Under the conditions men 
tioned by Mr. Scott, it is by 
no means clear that steam 
would not leak where it was 
clearly proved that air did 
leak. Mr. Scott says that 
after finding out that the air 
actually leaked away li‘ 
“knew that the same means 
of fitting the pipe to hold a 
like steam pressure would 
not hold the air.” This is a 
thing that cannot be proved, 
although it apparently may 
be ‘‘known.” A cubic foot, 
or a foot and a half 
steam at 90 pounds pressu! 
cannot be retained in ar 
receptacle for a month, 
the air was, with any pos: 
bility of detecting wheth« 
or not any of it escape 
What Mr. Scott’s experien 
actually seems to prove | 
that, as between steam an 
air, the means of fitting tha‘ 
seems to hold steam under certain co! 
ditions, will not hold air under other an 
widely different conditions, The ables 
investigators of the ‘‘duty” of steam boi! 
ers and engines are never able to account 
for all the water that disappears between 
the boiler feed and the engine load. W‘ 
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are apt to say that steam leaks are always 
discoverable elther by the noise or by 
the water produced. Minute steam leaks 
amounting to much in the aggregate may 
exist without either of these indications. 
Keep a boiler fired up and under pressure 
for a month without any apparent outlet of 
steam and will not some of the water disap- 
pear? Are there not disappearances of 
steam, or of waterin connection with steam, 
more mysterious than any that are to be 
found with air ? FRANK RICHARDS. 
—_-e—__—_—_. 
That Wonderful Cupola. 

Editor American Machinist : 

I did not intend to write upon this sub- 
ject again, but the assertions of Mr. Durfee 
and others led me to inquire into the sub- 
ject farther, to ascertain if there was any 
mysterious chemical benefit to be derived 
from the system of tuyeres used in the 
Greiner cupola, or if their success was not 
due to management alone. 

The following has been the result of my 
investigations: In the first place, the tuyeres 
above the melting point are not necessary to 
produce perfect combustion, or to convert 
carbon dioxide or carbon monoxide into car- 
bonic acid. If a sufficient volume of air, 
properly distributed, be admitted below the 
melting point, and the iron and fuel charged 
as they should be, carbon dioxide or monox- 
ide will not be formed, and when they are 
it is due to mismanagement. 

Iam at presentrunning a cupola 40 inches 
in diameter, as shown in AMERICAN Ma- 
CHINIST, September 20th, and my ratio of 
fuel runs as follows: When the scrap is 
heavy, 1 to 22.7; when scrap is medium, 1 to 
25; and when very light 1 to 2.75. We make 
good hot iron, suitable for any general 
work, 

This must be understood to mean the ra- 
tio of iron to fuel in each individual charge, 
but when the bed is added it will make a 
varied record of from 1 to 10 upto 1 to 15, 
according to length of heats. You will also 
see it means melting a ton of iron with the 
following amounts of fuel depending upon 
the proportion of scrap: 

30 percent. pig, 70 per cent. heavy scrap, 
88 pounds per ton. 

80 per cent. pig, 70 per cent. medium 
scrap, 80 pounds per ton. 

30 per cent. pig, 70 per cent. light scrap, 
72.72 pounds per ton. 

This is done every day with a cupola that 
makes no pretensions to chemical advan- 
tages, and is based on common-sense prac- 
tice, and a knowledge of the principles of 
melting. 

No flame appears at the charging door 
while the cupola is full, and a remarkably 
small amount of heat. This is the reason I 
do not believe the Greiner apparatus is the 
cause of the records they show. 

Chemistry does not appear to reach the 
difference in weight of scrap iron to be melt- 
ed; very heavy scrap requires from 40 to 50 
per cent. more fuel than stove plate, and 
yet when an equation is written it takes 
none of these things into consideration. 

Chemistry is undoubtedly one of the 
greatest helps a foundryman ever will have 
to help him solve many of the knotty prob- 
lems that so often have confronted him in the 
past and will in the future, but it must be 
applied practically, and by men who under- 
stand the common conditions and circum- 
stances they have to deal with, not in the 
laboratory by the student who knows naught 
but his equations. 

To satisfy myself fully upon the subject, 
and prove what I had acquired by a close 
study of the matter, I instituted some in- 
quirles among those using the Greiner cu- 
pola, 

\ report comes from Geo. Q. Thornton, 
President of Carondelet Iron Works, St. 
Louis, Mo., from which I take the follow- 
ing facts: In the summer of 1892 they 
received a letter from the Greiner Econom- 
ical Cupola Co., inclosing several copies of 
letters of recommendation, offering to apply 
their system of tuyeres to their cupola, and 
guaranteeing asaving in fuel of 15 per cent. 
After instituting inquiries, to which they 
recelved favorable replies, they closed a 
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contract to equip their cupola with the 
apparatus. The device was put into opera- 
tion in November, 1892, being finally tested 
and adjusted by the Greiner agent. 

During the first month of its use, the 
ratio of fuel was 1 to 8.08 down to 1 to 8 65. 
As the previous record had been about 1 to 
7, Mr. Thornton, who had given little at- 
tention to the matter, considered that the 
guarantee had been filled, and so advised 
the superintendent, Mr. Crawford. The 
latter, however, stated that in his opinion the 
device in question had very little to do with 
the saving made in fuel, and wanted more 
time for experiment. The final test was as 
follows: For six days, ending January 14, 
1893, Greiner apparatus carefully discon- 
nected: Iron melted, 234,480 pounds; coke, 
23,690 pounds; ratio, 1 to 990. For six 
days, ending January 21, 1893, Greiner ap- 
paratus attached: Iron melted, 238,270 
pounds ; coke, 24,430 pounds; ratio, 1 to 
9.75. 

This satisfied them that the improvement 
was not due to the Greiner apparatus, and 
they accordingly abandoned it. The cupo- 
la measures 48 inches inside the brick, and 
the heats averaged 20 tons daily. Their 
present practice, partly the result of the 
instructions of the Greiner Company, and 
partly due to experiments of Mr. Crawford, 
gives a ratio of about 1 to 9, and a little bet- 
ter, and gives hot iron for the lightest cast- 
ings, enabling them to melt fully ten tons 
per hour. The only reason they can give 
for their previous poor performance, is that 
they had left the matter of charging en- 
tirely to their foundry foreman, and had 
not taken pains to find out what was the 
best result they could get. 


This is the experience of two of our rep- ° 


resentative foundrymen, Mr. Thornton and 
Mr. Crawford, who, when their attention 
was directed to the matter, thought for 
themselves, and solved the problem many 
pay a good price for. Unquestionably, the 
Greiner Cupola Co. understand their busi- 
ness, and how to run and manipulate a 
cupola, but the claims made for the upper 
tuyeres and their action and benefit, is a 
fallacy anyone can prove by close atten- 
tion and application. 

As a result of study and careful investi- 
gation the mystery of remarkable and phe- 
nomenal performances resolves itself into 
practical, everyday occurrences. 


HERBERT M. Ramp. 
Springfield, Mo. 
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The Henry Clay Colliery Explosion, 
Editor American Machinist: 

I had expected before this to have seen 
much more in the way of information, 
speculation or remark about the wholesale 
boiler explosion at the Henry Clay colliery. 
It should have attracted the attention of 
every one interested in the use of steam, 
and it should have incited many to say 
something about it, for it would seem that 
there are many things that should be said. 
It is not often that we have things done so 
thoroughly as in this explosion, and the 
question must have arisen in some minds as 
to why the remaining nine boilers out of 
the thirty-six did not explode at the time, 
and make the job complete and unique. 
Mr. Le Van apparently had no difficulty in 
finding sufficient and satisfactory evidence 
of the cause of the explosion in the material 
of which the boilers were made, and this 
might be accepted if Mr. Le Van had not in 
his account of things furnished us with evi- 
dence of other conditions contributing to 
the catastrophe. That none of the longitu- 
dinal seams of the boilers gave out is a re- 
markable circumstance, and in itself is a 
sufficient proof that the steam pressure and 
the defective iron were not alone the cause 
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of the explosions. The giving out of the 
transverse joints in connection with the 
sketch of the mode of suspension shows that 
the boilers were subjected to considerably 
more strain than thatof the internal pressure. 

I do not pose as a steam boiler expert, 
but I long ago learned to have considerable 
respect for the weight of a boiler itself, and 
of the water contained in it. I remember 
how, a great many years ago, a couple of 
boilers of the same style and of about the 
same dimensions as those of the Henry Clay 
colliery, were placed upon two horizontal 
timbers, the timbers being, say, six feet 
from the ends of the boilers, and the boilers 
were then filled with water preparatory to 
putting on the hydrostatic pressure for 
testing. The weight of the boiler, and of 
the water contained in it, actually crushed 
in the shell of each boiler, so that where it 
rested upon the timbers it was flattened in 
to a depth of about three inches, or the 
length of the flat or chord resting upon the 
timber was, I should say, about 20 inches. 

Now, not to go into the mathematics of 
the thing, when we think of those exploded 
boilers, suspended as they were by bolts at- 
tached to saddles placed 11 feet from each 
end, the overhanging end weighing with 
the water in it about 2} tons, the mode of 
attaching the saddles also probably weaken- 
ing the shell at the spot where the greatest 
tensile strain was to be encountered, and, 
asI learn from another source, the boilers 
badly corroded by the action of the mine 
water with which they were fed, we have 
decidedly more than defective iron as con- 
tributing causes of the explosions. It is 
rather singular that Mr. John H. Cooper, in 
the AMERICAN MACHINIST, November 15th, 
while calling attention to this vicious mode 
of suspension, should have suggested an- 
other way ef supporting them that is rather 
worse. He tells of taking out some sus- 
pended boilers that were showing cracks at 
the points of suspension and putting in 
other boilers, and ‘‘they were permitted to 
rest on their ends, as all such structures 
should do.” Instead of the suspending bolts 
or rods A, Fig. 1, Mr. Cooper employed the 
supports 2. He does not say that the boilers 
of his experience were of the same length 
and diameter as the Henry Clay boilers, but 
if they were his mode of supporting them 
cannot be successfully defended. If the 
boilers were suspended from four points 
equitably distributed along their length, 
and with equalizing beams to adjust the 
load, Fig. 2, they would be practically re- 
lieved from the strains due to their weight, 
and they would be able to give their undi- 
vided attention to resisting the steam 
pressure. 

There are many other interesting points 
connected with the Henry Clay colliery ex- 
plosion that I hope to see presented. 

FRANK RICHARDS. 
—- 
Captains Must Command Naval Vessels, 
Editor American Machinvst: 

I notice in this week’s [November 15th] 
issue of the AMERICAN MACHINIST another 
grind at the line officers in the navy. 

I have carefully read the different ones as 
they have from time to time appeared, and 
I must confess that they have made me very 
weary, and from the fact that there are no 
replies from the line officers, I judge that 





they do not consider them worth replying — 


to. 

I served in the old navy three years, and 
as I did not rank anything but an ordinary 
seaman, can hardly be accused of having 
prejudices on either side ; but the absurdity 
of making the commander of a ship respon- 
sible for all that occurs, and then (as those 
parties who are arguing in favor of the en- 
gineers advocate) taking away from him 
the power to compel obedience to his orders, 
is so apparent to even a casual observer as 
to appear ridiculous. 

As I understand the present regulations in 
the navy, an engineer—if he doubts the wis- 
dom of an order—has the right to demand 
that it be given to him in writing before he 
can be obliged to obey it, so should things 
go wrong he can show that he obeyed or- 
ders, thus placing the blame where it belongs: 
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In the winter of 1862-3, I was serving 
aboard the gunboat ‘‘ Sonoma,” in the West 
Indies, Commander Thomas T. Stevens. 
Through continued service her boilers were 
in such condition that the chief engineer 
advised the commander that he did not con- 
sider it safe to carry over 45 pounds of 
steam. She had low-pressure boilers, gauged 
to 60 pounds. Shortly afterwards, in cross- 
ing the Bahamas, we stghted the Confeder- 
ate steamer ‘‘ Florida,” and soon were boom- 
ing along after her under 55 pounds of 
steam. But on a young engineer taking 
charge in the engine-room, the steam was 
allowed to run down, simply because he 
was afraid of his own precious carcass. 
After a couple of messages, ordering him to 
keep the steam up, which were not obeyed, 
Commander Stevens sent him word to 
‘‘open her wide open and keep her wide 
open, or he would put a marine over him 
with a loaded musket, and orders to shoot.” 
I can vouch for the message, as I was mes- 
senger boy, and carried it myself. 

Now, suppose the engineer had the au- 
thority to reply that he was carrying all the 
steam it was safe to carry, and he wasn’t 
going to carry any more. What would the 
Navy Department and the country have 
said, when «// was not done that might have 
been done to capture the ‘ Florida”? 
Would the commander have been allowed to 
escape criticism by simply saying that the 
engineer didn’t think it safe to carry any 
more steam? I rather think the country 
would have demanded at once that one man, 
and one only, be given chief authority, and 
that he be held (as at present) strictly re- 
sponsible for all that occurred aboard his 
ship. 

After three years experience with them, I 
have no hesitation in saying that the regular 
line officers of the U.S. Navy are gentle- 
men, and that no officer or man that is dis- 
posed to do his duty need have any trouble 
with them. They are at all times disposed 
to be as lenient as possible, but there are 
times, like the case cited above, when the 
commander of a ship swst Je in command. 

FORECASTLE, 
ae ae 
The Factor of Safety in Machine Design 
—Spacing Holes, 
Editor American Machinist : 

I notice that Mr. Binsse, in your issue of 
November 15th, page 7, decries the use of 
safety factors, and advocates parallel rather 
than tapering beams, and wants to make 
them with their tensile and compressive 
members of like section, in such materials 
as castiron. It is undoubtedly true that 
too much dependence is sometimes placed 
on the so-called safety factor of a structure, 
but this is probably rather the fault of the 
factor itself than of the fellow who uses it. 
All this only goes to show the need of more 
careful study and more frequent discussion 
as constituent elements in arriving at the 
best practice, 

I cannot agree with Mr. Binsse in the 
other points mentioned, although it is well, 
of course, in each individual case to con- 
sider carefully whether we really want 
uniform strength or uniform deflection, or, 
as is perhaps most frequently the case, a 
modicum of both. As a matter of fact, it 
would be very dangerous practice to greatly 
lessen the section of the tensile member in 
frames of presses and other cast-iron con- 
structions subjected to heavy and inter- 
mittent stresses. If, on the other hand, 
the compressive member was made equally 
large and parallel therewith, such practice 
would, at the very least, be rather expen- 
sive, to say nothing of its uniqueness. 

If this is not too personal, it may be of 
interest to relate that a most excellent boring 
machine which I am now using, and one which 
is always selected for taking the heaviest 
cuts in the shop, for the reason that it 
embodies a great deal of the ‘‘anvil” doc- 
trine, being unusually massive, was de- 
signed and built by Mr. Binsse. Moreover, 
6ne of the most graceful castings on this 
machine is a projecting beam supporting 
the spindle slide, which has a very heavy 
tensile member, and which is of a genuine 
parabolic (and conventional) form. 
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By all this I judge that the maker of this 
machine also has ‘‘a horror of bending 
action,” in common with the gentleman to 
whom he refers in his seventh paragraph, 
and with whom, by the way, I should doubt- 
less enjoy an acquaintance, should an oppor- 
tunity ever occur—he seemingly holding 
certain doctrines of a similar nature to my 
own. If, however, he would make only 
three times the cross section in the tensile 
member of a press frame, as compared with 
the compressive, as Mr. Binsse states, I 
should amend the ratio to 4or5. I have 
noticed that when such a frame is over- 
strained it always cracks on the tensile side! 





Criticising further your recent corre- 
spondents, I find that Mr. ‘‘ Easy Way,” on 
page 10 of your November 15th issue, has 
made my name and my recent article upon 
‘* Spacing Holes” a text for an interesting 
sermon upon die making, etc. Much of 
what he says is true, and his suggestion for 
grouping a number of cylindrical dies 
clamped together in a frame, as shown in 
Fig. 17, is tome new and seemingly valu- 
able. 

The writer in question, however, has 
evidently entirely misunderstood my article, 
as I did not attempt to write especially 
upon die making, but only referred incident- 
ally to the block of stee] in which three holes 
were accurately bored, not laying any stress 
upon the fact that it was fora female gang 
die. Your correspondent mistakenly speaks 
of this being a method to replace an obso- 
lete die, which would fit a group of punches 
already in existence. This was not the 
case, as the whole construction was entirely 
new. It was, however,a proper and cor- 
rect way of making the die, because it was 
not intended to be hardened, and therefore 
was not in danger of warping out of true. 
The method for boring the block to hold 
the punches through this die was correct, 
because said block was also not to be hard- 
ened—the only hard pieces being the cylin- 
drical punches which were ground true 
after hardening, and driven into it. The 
criticism therefore, in the light of these cold 
steel facts, loses all its force. 

I am well aware that where a die of this 
kind is to be hardened, and where moreover 
the holes must be as accurately spaced, as 
was necessary in this case, the warping in 
hardening would probably require an in- 
ternal re-grinding afterwards, which, of 
course, would be perfectly feasible in a 
grinding lathe, by the method recounted by 
me for internal turning. 

Usually, however, gang dies do not re- 
quire such great accuracy, and the general 
practice in the shops with which I am con- 
nected, in common with most other people’s, 
has been to drill the lower die with reason- 
able accuracy, by ordinary methods, and, 
after hardening, use it asa jig for locating 
the punches in the punch-holder block 
above, and also in the stripper. It is, of 
course, a well known fact that with dies of 
this kind the stripper sometimes acts as a 
slide bearing for the punches, and must be 
made equally accurate with the other mem- 
bers of the composite device consisting of 
the dies and their appurtenances. 

The trouble about ‘‘ adding up ” a number 
of blocks to get measurements, which your 
correspondent speaks of, is, of course, pres- 
ent when any one is working in millionths 
of inches, etc., but for the practical jobs of 
work in question there is no difficulty in so 
calipering rectangular blocks with an ordl- 
nary micrometer as to obtain abundantly 
satisfactory results, especially where only 
one or two blocks are concerned. 

OBERLIN SMITH. 








The Shamokin Boller Explosion, 
Editor American Machinist : 

I have no desire to apologize for the use 
of poor material in the construction of 
steam boilers, but I must say that I doubt 
whether the immediate cause of the explo- 
sion at the Henry Clay colliery was due to 
the poor and defective material, as described 
by Mr. Barnet Le Van, in the AMERICAN 
Macuinist of October 25th. The number 
of boilers (27) involved in this accident, and 
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the peculiar manner in which they gave 
way, renders, I think, a correct knowledge 
of their condition at the time, a very im- 
portant matter. 

Those not familiar with the particulars of 
this catastrophe will do well to note Mr. 
Le Van’s account of it, and, coming as it 
does from one who has made steam appli- 
ances a specialty, a value attaches to what 
is said, that is not found in the ordinary 
newspaper reports. 

I know nothing of this occurrence, ex- 
cept what I get from the above report, and 
with all deference to the writer, venture to 
suggest a few thoughts for consideration. 
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There are, doubtless, a good many boilers 
in use that approximate the proportions of 
those used by the Henry Clay mine, namely 
36''x42 feet, plain cylindrical boilers, with- 
out flues. 

I notice that the drawing made by Mr. 
Le Van (a side elevation) is not made to 
scale, and therefore does not show the boiler 
in its true proportions. As shown, two 
suspension bolts seem to be sufficient, but 
in my sketch it is apparent that three or 
four such bolts should have been used. 
Perhaps for the purposes Mr. Le Van had 
in view it was not considered necessary to 
show these bolts as they actually existed. 

My object in furnishing the sketch is to 
demonstrate a weakness in these boilers to 
resist external strains in a lateral direction. 

As more or less of the mysterious element 
surrounds all boiler explosions, so in this we 
find things that are inexplicable. One of 
these is seen in the fact that while 1,134 
feet of boiler shell was rent asunder, not 
one of the horizontal seams, though single- 
riveted, gave way, and yet these were sub- 
jected to nearly double the strain from 
steam pressure that the transverse seams 
yielded to. It hardly seems possible, to 
my mind, that the unequal expansion 
between the top and bottom of these boilers 
could thus weaken the transverse seams. 
Of course, good or bad material would cut 
no figure in the relative 
strength of these joints. 

When we come to con- 
sider the effect of lateral 
strain, whether that be 
caused by the upward 
force of the coal gas, P. 
that is said to have ex- \ 
ploded under the three i \ 
boilers first to give way, 
or by the fall of one end 
of these boilers, it is 
obvious that these strains 
would be thrown almost 
entirely on the transverse 
seams, and, of course, 
their ability to resist them % 
would depend largely 
on the quality of the ma- 
terial of which the plates 
were composed. 

Assuming that the first 
boilers to give way, 
separated near the middle, the full force 
of this explosion would take effect near 
the center of the next set, breaking them 
in two, and so on, in quick succession, 
until nine batteries of three in each, or 27 
boilers in all, yielded to the combined ex- 
ternal and internal pressure brought to bear 
on them. 

According to this theory, the only thing 
that prevented the remaining nine from 
meeting the same fate, was that while the 
destruction of the others was in progress, 
the steam pressure was being reduced by 
the broken steam pipe, which connected all 
the boilers together, and when the twenty- 
eighth boiler was reached there was not 
sufficient force left to destroy the balance. 

If the coal gas theory is correct, then it 
becomes a matter of great importance in the 
installation of such a system of boilers, to 
see that the supports under the beams are 
made secure, and that cross walls, or, better 





still, a hearth be provided on which the 
boilers might fall without injury. In the 
use of a hearth, arranged, say, 10 or 12 
inches from the boilers, it would seem 
impossible for enough coal gas to accumu- 
late to do any damage, while in large com- 
bustion chambers such a thing is possible. 
I am aware that discussions like this are 
often desultory, but, as was said in the out- 
set, the unusual nature of this disaster, and 
the great destruction of life and property 
attending it, must necessarily attract a good 
deal of attention. ‘* QUIRKE.” 


The Shamokin Boiler Explosion. 
Editor American Machinist : 

Referring to the account of the boiler ex- 
plosion at the Henry Clay colliery, in your 
issue of October 25th, and noting Mr. Le 
Van’sstatement, ‘‘Thesingle riveted horizon- 
tal seams, the weakest part of the boilers, 
did not give way, but the transverse joints 
in every case did, although considered the 
strongest of the two,” leads to further con- 
sideration. 

We are too apt to consider strains in such 
cases as resulting from internal steam 
pressure alone. They may be complicated 
by strains produced by unequal tempera- 
ture, as suggested by Mr. Le Van, and cer- 
tainly are by strains due to the weight of 
boiler and contents, and usually to some in- 
definite extent, also, by imperfect distribu- 
tion of the weight at the points of attach- 
ment of the hangers to the plates. 

These strains would all act with greatest 
intensity on the vertical seams. In the ab- 
sence of exact information as to weight of 
covering, etc., it is impossible to state defi- 
nitely what the stress due to weight would 
amount to, but making assumptions which 
are probably near correct, we find strains of 
1,000 pounds per square inch of net section 
at top and bottom of shell due to weight 
alone. 

When this is supplemented by probable 
local or secondary strains due to improper 
distribution of the weight through the 
hangers, it is easy to see that there may 
have been points where the vertical seam had 
to endure more than the longitudinal seam, 
which would account for their failure in 
this case, without assuming that the ma- 
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PERSPECTIVE DRAWING. 


terial was especially bad at the points where 
rupture began. In other words, these boil- 
ers probably broke transversely, due to im- 
proper material, and to improper method of 
suspension, There is abundant precedent 
for this statement. Some years ago having 
occasion to examine a case where a long 
boiler, with a long space between supports, 
showed decided symptoms of weakness at 
the bottom of a girth seam, I found that 
the strains induced by weight alone were 
much greater than the case under considera. 
tion. Inserting a third support over the 
middle of the length corrected the trouble. 
The overhang at each end of the Henry 
Clay boilers was excessive; it should not 
have exceeded 93 feet for boilers of their 
length, in order to reduce the weight effect 
to a minimum. 

A better plan still, when such long boilers 
must be used, is to suspend them at several 
points on equalizing beams to insure a uni- 
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form distribution through the hangers. [|p 
your issue of November 15th my good 
friend Cooper, discussing the question, 
says ‘it was not known then as fully as 
now, that strains often repeated and reversed 
will make the best iron granular,” etc. 
Perhaps J. H.C has not noticed the aw. 
ful example of the writer of a recent paper 
on the failure of stamp rods, and how se. 
verely the doctors have sat down on him 
for resuscitating the crystallization theory, 
But, perhaps, we had better not burden 
your columns with a revival of this phase 
of the question. JAS. CHRISTI! 
Pencoyd, Pa. 





Perspective Drawing. 
Editor American Machinist: 

I inclose you a very simple method of 
drawing perspective. If I had found this 
15 years ago I should have lived a happier 
life at times. Perhaps it will be of inter. 
est to the readers of your valuable journal. 

In the accompanying drawing the letters 
denote: S, the point of sight; P, P, plane 
of the picture. Draw S P, and S P, re- 
spectively parallel to X Z and X Y, which 
are the sides of the object to be shown in 
perspective. V, is the vanishing point for 
all horizontal lines in the plane X Z,; JV, is 
the vanishing point for all horizontal lines 
in the plane X Y. G L is the ground line. 
Line of sight is 6 feet above the ground 
line. Point X where the object touches the 
picture plane becomes / X, the measuring 
line on which all heights are measured, and 
to vanishing point. OLIVER CRosBy. 

[Our correspondent gives the principles 
of perspective in a nutshell, but, simple as 
they are, the novice may have some diffi- 
culty in understanding and applying them 
in making perspective drawings of other 
objects. Those who wish to take up this 
study and become thoroughly familiar with 
it should procure a copy of ‘‘ Davies’ Shades 
and Shadows and Perspective,” in which all 
the above principles are thoroughly ex- 
plained, and their application shown.—Eb. | 


Why Does a Bicycle Stand Upright? 
Editor American Machinist : 

Ihave been very much interested in Mr. 
Oberlin Smith’s article in answer to the 
above question. While the article undoubt- 
edly answers the question, it seems to me 
that there isa much neater way of looking 
at it. 

I have always considered the action of a 
bicycle as analogous to achild’s hoop, with 
this difference, however, that while with 
the hoop the action is automatic, with the 
bicycle it is brought about by the volition of 
the rider. 

Imagine a hoop rolling upon a level sur- 
face, and suppose it to lean sideways, as it 
inevitably must. The very action of lean- 
ing diverts the path of the hoop from a 
straight line to a circle, and the motion of 
the hoop in a circle at once develops a cen- 
trifugal force perpendicular to the radius of 
the path—that is, parallel to the grouni— 
which force tends to right the hoop. A 
moment’s consideration will show that 
these two forces—that is, gravity tending to 
overturn, and centrifugal force tending to 
right the hoop—must balance. If the tend- 
ency to overturn be supposed the greater the 
inclination of the hoop will increase, which 
action will diminish the radius of the hoop’s 
path and thereby increase the centrifugal 
force, which action will continue until the 
centrifugal force prevents further overturn- 
ing; in other words, until the two forces 
balance. On the other hand, if the centrifu- 
gal force be supposed the greater it will 
right the hoop, thereby enlarging the radius 
of the hoop’s path and reducing the centr! 
ugal force. As the motion of the hoop |s 
reduced by the resistance of the ground its 
inclination increases, and the radius of i's 
path decreases. The effect of this dimin 
ished radius is to offset the effect of the re- 
duced speed in maintaining the centrifugal 
force at a point where it sustains the hoo). 
It would not in fact be difficult to formu 
late an equation in which, given the speed 


of the hoop, its inclination and the radius of 


the path should be determined. 
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Now, the action of a bicycle is analogous 
tothe hoop. The rider feels himself falling 
in one direction, and instinctively guides 
his machine in that direction, thereby devel- 
oping acentrifugal force in himself and his 
machine which tends to right both. As, 
however, he usually wishes to go ina 
straight and not acurved path, he in fact 
overdoes the righting, throwing himself in 
the opposite direction only to throw his 
handle bar in the same direction, and so on 
indefinitely—the difference between a nov- 
ice and an expert lying in the degree to 
which the righting is overdone. This ac- 
tion of the machine is, perhaps, clearer on a 
curved path asin ‘‘going about.” In thiscase 
the inclination of the machine and rider and 
the action in similarity with the child’s hoop 
are perfectly plain. A straight course is, in 
fact, a series of reversed curves, the action 
on each curve being asdescribed. With the 
old high wheel with its small tires this se- 
ries of reversed curves was perfectly plain 
in the path made by the two wheels. With 
the modern safety with the broad track, due 
to the pneumatic tire, the track of the two 
wheels when ridden by a good rider largely 
obliterate one another. Any rider, how- 
ever, who has tried to follow a straight line 
(as, for instance, the slot in the track of a 
cable road) is well aware of the sinuous nat- 
ure of his path. F. A. HALsEy. 


Purifying Oil. 
Editor American Machinist : 

In your issue of November 15th an in- 
quiry is made for an oil filter. 

I understand that the oil used in the screw 
machines becomes foul and viscid. All that 
is required is that the ofl be cleansed and 
the heavier particles removed. I think this 
can be done by churning the oil with clean 
warm water, letting it stand long enough 
for the heavy particles to precipitate in the 
water. 

The machine may be made by turning an 
oil barrel into an old-fashioned churn with 
a steam coil, at the bottom, added. 

Dayton, Ohio. F. B. HOWELL. 
Editor American Machinist : 

In reply to your correspondent, ‘‘ J. L.,” 
who asks for a good method for filtering 
cutting ofl which has become discolored by 
use, 1 would suggest that he construct a 
cheap filter by taking any suitable vessel 
having a perforated bottom, packing there- 
on about two inches of cleaned animal char- 
coal, and on top of which place a layer of 
clean sand from one to two inches deep. 
This filter should be kept in a warm place. 
If the ofl is very foul, the sand will require 
changing at intervals, and when the oil 
ceases to percolate clear the charcoal must 
be renewed, or it may be cleaned and used 
again. This is the simplest and cheapest, 
and will doubtless answer the purpose. Of 
course, the size of the filter will depend 
upon the quantity of oil which it is desired 
to purify. Many methods have been pro- 
posed for the clarification of oils. Amongst 
the clarifying substances recommended, in 
addition to animal black, are charcoal, 
kaolin, plaster of paris, clay and alumina. 
If clay or a similar substance is used, it 
should be mixed with the oil, thoroughly 
agitated and filtered through a woolen bag. 
A second filtering in this manner may be re- 
quired to produce the desired result. About 
five per cent. of clay, magnesite or plaster 
of paris should be mixed with the oil. A 
preliminary to any process should be set- 
tling of the ofl to allow the heavier and 
coarser impurities to precipitate, from which 
the ofl is then separated by decantation. 

O. von T. 


Driving Ropes, 
Editor American Machinist : 

With regard to the suitability of rope 
gearing for low speeds, it may be sald that 
although a fairly high velocity gives the 
best results generally, speeds of 2,000 feet 
per minute are not infrequently used with 
Satisfaction, and there appears no good 
reason why lower rates than this should not 
be adopted if circumstances necessitate their 

I notice that rope makers do not care 


to entertain rope gear proposals for speeds 
of less than 1,000 feet per minute, but this 
probably arises more from their familiarity 
with high speeds than from inability to ad- 
just such gearing to special requirements in 
particular cases. Personally, I know of 
drives in which the speed is as low as 700 
feet per minute, and with which good re- 
sults are being obtained. The power trans- 
mitted is, however, only of comparatively 
small amount, and the ropes provided are 
ample for the work. 

Of course, as Mr. Booth points out, low 
speeds give a 
greater efficiency 
of transmission 
than high speeds, 
since there is less 
loss due to cen- 
trifugal tension. 
Thus, if we allow 
a 12inch cotton 
rope at 2,000 feet 
per minute to be 
capable of trans- 
mitting 80 horse- 
power, and the 
same rope at 5,000 
feet per minute 
50 horse- power, it 
is clear that the horse power per foot per min- 
ute in the first case is 0.015, and in the other 
case 0.010. But this is a consideration which 
will not reconcile any man to the necessity 
for using three ropes at a low speed when 
two would suffice at a high. Unquestiona- 
bly, it is desirable to diminish the size of 
rope driving fly wheels, which, as at present 
used, are often large and heavy encum- 
brances. In textile mills, low rope speeds 
would not be entertained, because fairly 
high-speed shafting is required throughout. 
Something might be done in the direction 
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transmit a given amount of power than had 
hitherto been allowed. They soon discov- 
ered that they had made a mistake, how- 
ever, and have long since reverted to their 
former practice in this respect. 

Some experiments on rope and belts, 


-made by M. Fanquier, have recently been 


much commented upon, as the results ob- 
tained do not favor the use of rope gear. 
It appears to me that in the particular in- 
stallation referred to as an ‘‘ actual case,” 
good results could scarcely have been ex- 
pected from ropes The engine was de- 





GEAR CUTTERS. 


veloping 216 horse power at the time of the 
test, and six ropes 1,°, inches in diameter 
were used to transmit the power to a dyna- 
mo. The driving pulley was 18 feet in di- 
ameter and the dynamo pulley 34$ inches. 
The ropes were of manila, and were stated 
to have been ‘‘ well made and pliable.” Re- 
garding the stress per rope, it may be said 
that for ordinary circumstances, 36 horse- 
power per rope at the speed employed, was 
quite satisfactory. But witha driven pul- 
ley only two-thirds the minimum size al- 
lowable for the more pliable cotton rope, the 











FourRTEEN-INCH SHAPER. 


of higher piston speeds, but not very much. 
If smaller driven pulleys are used, we lose 
by increasing the power taken to bend the 
ropes around the smaller radius, and if 
smaller ropes are adopted wider pulleys be- 
come necessary, so that there is a good deal 
of the ‘‘robbing of Peter to pay Paul” 
about this suggestion. 

Regarding the stress allowed on driving 
ropes, it may be of interest to note that one 
of the largest builders of mill engines in 
Lancashire (England) tried the experiment, 
a few years ago, of using fewer ropes to 





loss of power was doubtless considerable. 
In this particular case, it was found that 
116 horse-power was lost in the power 
transmission, or about 5.4 per cent. For 
some reason, which is not easy to imagine, 
the maker of the ropes attempted to reduce 
this loss by using Jarger ropes of 2,°; inches 
diameter. As might have been anticipated, 
this resulted in a far greater loss of power, 
not less than 23.5 horse power being ab- 
sorbed, or more than double that lost by 
using the small ropes. Such experiments 
are of little value in determining the 
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efficiency of properly designed rope gear, 
but they serve to show how materially the 
efficiency of the installation can be affected 
by ignoring the teaching of good practice. 
M. E. 
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Gear Cutting by Gang Cutters. 





We illustrate herewith a form of gear 
tooth cutter which is being introduced by 
Gould & Eberhardt, of Newark, N. J., in 
connection with their automatic gear cut- 
ting machines, the latest form of which 
machine we illustrated and described in our 
issue of April 5th. 

Though various mechanics have declared 
that such cutters could not be made to work 
satisfactorily, yet they are used with en- 
tire satisfaction for certain classes of gears, 
and, of course, will cut gears very rapidly 
when used in a machine of sufficient power 
and strength. 

To make them work well, it is necessary 
only to so shape them to.a gauge that they 
will produce the proper form of tooth prop- 
erly spaced, and the indexing on the ma- 
chine can then be for two or more teeth at 
each cut, instead of only one. 

Each cutter is, however, made separately 
and ‘‘ patent relieved,” so that it can be 
ground upon the faces of its teeth without 
alteration of shape. 

With this system, 10 inches to 40 inches 
of cutting per minute is possible, and cut 
gears can be produced as cheaply as cast 
ones. 
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Improved Fourteen-Inch Shaper. 





The accompanying illustration represents 
an improved 14-inch shaper recently brought 
out by The Lodge & Davis Machine Tool 
Co., of Cincinnati, Ohio. 

The movement and quick return of the 
ram is obtained by the usual slotted vibrat- 
ing arm which holds in its upper end a 
roller working in a slot formed in a nut, 
sliding in a suitable bearing upon the under 
surface of the ram. This nut can be ad- 
justed by means of the screw shown at the 
rear end of the ram, while the machine is 
running, setting the ram to any desired 
position. 

The adjustment, for the length of the 
stroke of the ram, is made by a shaft pro- 
truding out of the feed wheel stand, operat- 
ing, by means of a pair of bevel wheels, the 
crank pin holding screw. This adjustment 
is also made while the machine is in motion, 
and does not necessitate any locking of 
these parts. 

The rack, moving the feed pinion on the 
table feed screw, is so supported and of 
such a length as to require no adjustment 
whatever when the cross-rail is moved up 
and down. 

The squared shaft at the right of the 
cross-rail below the cross-feed screw oper- 
ates the elevating screw, and the same 
crank fits all adjusting shafts. The down- 
feed screw for the tool block, and the table 
feed screw are indexed by an adjustable 
collar. 

The table is detachable and the cross- 
rail and screw arranged for the direct 
application of the circular planing attach- 


ment. 
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It is said that there is talk of the Navy 
Department going into the business of mak- 
ing its own steel castings, the reason for this 
being, as alleged, that it is practically im- 
possible to get sound castings from con- 
tractors ; that as many as 45 per cent. of the 
castings furnished are rejected on account 
of defects after considerable work has been 
done on them by the department. 


—_—_+e—_—_- 


A press dispatch announces the death, at 
Kansas City, of Joseph Lewis, who was 
junior member of the firm of Lewis & Sons, 
in Manchester, England, where George 
Stevenson’s engine was built in 1829. Mr 
Lewis came to this country some years ago, 
and died at the home of his nephew, Chas. 
Cookson, of the Cookson Iron Works, 

















































[MERICAN HY ACHINIST 





r tothe reading columns 
All other com- 


Cc ommunie ations relating 
should be addressed to the Editor. 
munications should be addressed : 


AMERICAN MACHINIST, 
203 BROADWAY, NEW YORK. 


PUBLISHED WEEKLY AT 
203 Broadway, New York. 


Horace B. MItiEr, Pres’t and Bus, Manager. 
Lycurcus B. Moore, Treas. and Sec’y. 


Frep J. MILier,) . 
J. G. A. MEYER, ¢ Editors and Mechanicé al Engineet 


Special Announcements. 

Ge?" Positively we will neither publish anything in 
our reading columns jor pay or in consideration of 
advertising patronage. Those who wish to recommend 
ther wares to our readers can do so as Sully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale 

er” Every corre spon de nt, in order to insure atlen- 
tion, should give his Jull name and addr as, not jor 
public ation, but asa quar antee of good faith. 

te We are not engaged in procuring patent rights 
or in selling machinery, nor have we any pet 8 hs po 
to advance, or hobby to ride 

ter We invile correspondence from practical ma- 
chinists, engineers, inventors, drastsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

oer Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive the ir 
papers promptly will ple ase notify us at once. Date on 
wrapper denotes week with which subscription expires. 


Subser iption. 


$3.00 a year in advance, postage prepaid, in the 
United States, Canada, and Mexico. 
$4.00 a year to Other Countries, postage prepaid. 


Advertising. 


Transient, . per line, each insertion. 
** Business ines ials,’’ 50c. a line 
No Commission allowed to Advertising Agents. 

The American News Company, 

Publishers’ Agents, New York. 
DEALERS SUPPLIED BY 

The Albany News Company, Albany, N. Y. 
The American News Company, New York. N. Y. 
The Baltimore News Company, Baltimore, Md. 
The Brooklyn News Company, : rooklyn, N. Y. 
The Buffalo News Co., Buffalo, N 
The Central News Company, Phil: ide Iphia, Pa. 
The Cincinnati News Company, Cincinnati, Ohio, 
The Cleveland News Company, Cleveland, Ohio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit. Mich 
The International News Company, New York, N. Y. 
The Minnesota News Company, St. Paul, Minn 
The Montreal News Company, Montreal, Canada. 
The National News Company, New York, N. Y. 
The Newark News Company, Newark, N. J 
The New England News Company, Boston, Mass 
The New Orleans News Company. New Crk - 8, La. 
The New York News Company, New York, N 2 
The Northern News Company, Troy, New York. 
The Omaha News Company, Omeha. Neb. 
The Pittsburgh News Company, Pittsburgh. Pa. 
The Rhode Island News Company, Providence, R.I, 
The San Francisco News Co, San Francisco, Cal. 
The South West News Company, Kansus City, Mo. 
The St. Louis News Company, St Louis, Mo. 
The Toronto News Co., Toronto, Ont: r. Canada. 
The Union News C omp: iny, New York, 
The Washington News Company, W: in ton, DC. 
The Western News Company, Chicago, II). 
The Williamsburgh News Co., Brooklyn. E.D..N. Y. 
The Wisconsin News Company, Milwaukee, Wis. 


The International News € ompany, 
BreaAm’s Bipa’s, Chancery Lane, Lonpon, E. C 
ENG., or Stefanstrasse 18. I EIPZIG, GERMANY, will 
receive subscriptions for the AMERICAN MACHINIST, 
at 166 per annum, English currency, or 17 marks 
per annum, German currency, postpaid. 

Subscriptions received in Paris, France, by E. 
TERQUEM, 31 Boulevard Hausmann, at 21 francs per 
annum, postpaid. 

Subscriptions received in Australia by W.WILuLiaMs, 

17 and 21 Fink’s Buildings, Melbourne. 








NEW YORK, DECEMBER 6, 1894. 








CONTENTS 
PAGE, 
The ** Springfield-Muller’’ Engine Lathe.... 1 
Calculations for the Flow of Compressed Air 
and Gas in Pipes, Simplified. By William 
Is aahisa ees AR re 3 cane 1,2 
Multiple Expansion Diag trams. By Chas. M. 
Jones... : ae Ve 
Boiling Water in an n Ope n Tube Without F ire 4 
Automatic Wire Forming Machine.. é ; 4 
Letters from Practical Men: The Disappear 
ance of the Mysterious Disappearance of 
Compressed Air. By Frank Richards That 
Wonderful Cupola. By Herbert M. Ramp 
The Henry Clay Colliery Explosion. By Frank 
Richards....Captains Must Command Naval 
Vessels. By Forecastle The Factor of 
Safety in Machine Design—Spacing Holes. 
By Oberlin Smith....The Shamokin Boiler 
Explosion. By ‘* Quirk.” The Shamokin 
Boiler Explosion. By Jas, Christie....Per 
spective Drawing. By Oliver Crosby....Why 
Does a Bicycle Stand Upright’ By F. A, 
Halsey....Purifying Oil. By F. B. Howell 
O. von T Driving Ropes. By M. E.....4, 5, 6,7 
Gear Cutting by Gang Cutters ........... vi 
Improved Fourteen-inch Shaper................ 7 
Look to the Boiler room, _— 
Engiish and American Locomotives Abroad... 8 
Command of Naval Vessels.. Se re 8 
Literary Notes. .. ae 
Questions and Answe rs waa or : 8, 9 
Notes on Steel Forgings. By G. M Sinclair....9, 10 
Friction-driven Bench Drill.. iy 
Machinery and Labor.. 1! 
The Sizes of Stubs’ Steel Wire Gauge 11 
Manufactures. .. 12, 13 
Machinists’ Supplies’ and Iron.. 13 





AMEBRICAN 


Look to the Boiler room. 





The enormous coal consumption per unit 
of output in many electric lighting and 
power plants is cause for general comment, 
especially since a recent committee report 
brought the wide variations of efficiency 
prominently into notice. 

Theories innumerable are advanced to ac- 
count for the difference between the fuel 
burned per horse-power in driving the dy- 
namos, as compared with other service; 
a favorite conclusion seeming to be that 
compound engines are not satisfactory 
when working through other than narrow 
ranges of power variation. 

While this is probably true of a great 
many of the engines used forsuch work where 
the cylinder proportions and general make- 
up are no credit to those responsible for 
the designs, yet there is little doubt but that 
one main cause of the trouble must be looked 
for in another direction. A glance through 
the power houses discloses the fact that many 
of them are run on an easy-going basis, no at- 
tempt seemingly being made to maintain 
proper discipline among the attendants, 
each of whom shifts for himself without 
let or hindrance frem the directing au- 
thority. 

A genuine fireman, thoroughly trained 
in the principles of his profession, would 
blush with shame at sight of these boiler 
departments. 

In place of clean grates, giving a bright 
glow beneath, the bars are masked by 
clinker, and the ash pits yawn without a 
ray of light to show what is going on 
within. 

The air wheezes as it forces a passage 
through the refuse, instead of passing in 
with that rustling sound that tells of free 
combustion. 

At infrequent intervals, between the dis- 
cussion of politics, or other matter foreign 
to the work in hand, an individual, whose 
only claim to being a fireman lies in his ability 
to heave carbon against the back of the 
furnace, rises from an ottoman of coal and 
canvas, and throwing open a furnace door, 
leisurely proceeds to shovel !2 a Lalf ton or 
so of fuel, after which work of ert, with no 
attempt to level the fire, or clear the grate, 
he throws himself upon his couch for an- 
other restful season. 

Under the too common management of 
such places, there seems to be not the slight- 
est incentive offered a man to properly at- 
tend his boilers. 

An enormous grate and heating surface 
and immense chimney, are relied upon to 
maintain steam, when a few first-class men 
at the fires would make fewer boilers do bet- 
ter work. 

——__ + ee __—_- 


English and American Locomotives 
Abroad, 





Our London contemporary The Engineer 
is again launching its thunder-bolts at the 
American locomotive; the occasion of its 
latest attack being a report by Messrs. 
Elordi and Esteves, two Argentine engi- 
neers, in which report comparisons are made 
between English locomotives running on 
Buenos Ayres Great Southern Railroad, and 
American locomotives running on the Buenos 
Ayres Western Railroad; both these roads 
being in Argentina. 

The report, which is made up evidently 
upon a basis of actual experlence with the 
engines, is very favorable to the Baldwin 
machines, and our contemporary is moved 
to remark regarding it that: 

It is altogether damaging to the English 
engines ; altogether in favor of the American 
locomotive, and in every way curious read- 
ing, exemplifying as it does the methods by 
which engines built in the United States are 
pushed into favor without any special 
regard for the facts. 

This is severe, of course, but it is amply 
justified by what these prejudiced Arme- 
nian (not Yankee this time) engineers say in 
their report. For instance, they say, in 
speaking of the English engines, that : 

‘*The builders did not take into account 
the character of the road-bed and track on 
which the engines had to run, and there- 
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fore made them too heavy and the wheel- 
base too rigid.” 


In reply to this The Engincer says: 
‘This is, of course, the old, old story. 
The English engine is too good for the roads, 
or the country, or the climate. If only it 
was worse it would give more satisfaction.” 
By which it is seen that our contemporary 
still believes that American locomotives are 
successful, not so much because they are 
better adapted to the service they have to 
perform, as because they are intrinsically 
inferior to the English machines, which, 
however, in this case are declared by these 
Argentine engineers to be ‘‘ but iron masses, 
entirely injurious to the roads and interests of 
thecompany,” which, of course, will beat once 
recognized by all readers of The Engineer 
as nothing but ‘‘ Yankee brag and bounce.” 
So far as wecan see, the only point of 
importance which our contemporary makes 
regarding the report is to the effect that the 
English engines in question have really 
been modified trom the usual English prac- 
tice, so that they strongly resemble the 
American engines, and so cannot be so much 
worse than they. 
Command of Naval Vessels. 








We publish elsewhere in this issue a letter 
from a man (now connected with a manu- 
facturing establishment) who had some ex- 
perience on board naval vessels during the 
war, and who, though he is somewhat sar- 
castic, perhaps, yet writes an interesting 
letter, and makes out a very good case from 
his standpoint. 

We think, however, that this gentleman 
misses the point of our argument. No sane 
man, we think, would for a moment think 
of denying that the captain of a naval ves- 
sel must command the vessel. He is re- 
sponsible for what the vessel does, and his 
control should be commensurate with his 
responsibility. But by the same token, the 
control of the engineer should be-commen- 
surate with A/s responsibility, and he should 
be and must eventually be freed from the an- 
noyance of constant interference with details 
about which the officer interfering can, in 
the nature of things, know nothing whatever. 

Any one who knows anything of indus- 
trial affairs knows that foremen of depart- 
ments, for instance, must not be continually 
interfered with as to the management of de- 
tails connected with their work. Such a 
practice is fatal to the efficient conduct of 
affairs, and when a superintendent makes a 
practice of changing men about or giving 
them direct orders without the knowledge 
of their foremen, it is time for some change 
of ‘‘ personnel.” 

No amount of sophistry can ever make of 
the ‘‘ Danforth case” anything else than an 
outrage, and there is abundance of evidence 
to show that the line officers are trying by 
just such arguments as that presented by 
our correspondent, ‘‘ Forecastle,” to keep 
the administration of affairs in the navy 
upon the same basis as they were fifty years 
ago, when conditions were entirely different. 
There can be but one ending to this, and 
eventually, many, if not all, the points now 
being contended for by engineer officers 
will be gained ; but in the meantime, and 
notwithstanding the gentlemanly qualities of 
line officers, they are occupying and prob- 
ably will occupy the position of reactionists. 

pS See 

Since the publication of our remarks 
about the apparent advantages of an inter- 
national postage stamp to carry mail matter 
between any two countries of the Postal 
Union, we have received from Henry C. 
Morris, U. 8. Consul at Ghent, Belgium, a 
letter, in which he refers to the importance 
of the proposed innovation, and says he has 
seen a report to the effect that the Minister 
of Posts, of Germany, has been designing 
such a stamp, and will soon submit it to the 
other members of the Union. 

It gives us pleasure to make such an an- 
nouncement, and we shall hope the time is 
not far distant when a series of universal 
international postage stamps will be on sale 
at all post offices where they are at all likely 
to be called for. ‘ 
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ae ge ITY AT THE COLUMBIAN EX/ og] 
TION. By J. B. Barrett, Chief of Departm: 


In this book all the electrical exhibits anq 
their features, which seemed to the author 
worthy of consideration, are described ang 
many of them illustrated; the more {m. 
portant ones are dwelt upon at some len sth, 
and others are dismissed with bare facts the 
whole forming a reminder of what the 
visitor saw, given in a most enterta! ing 
and interesting style. 

The illustrations are of the highest char. 
acter made from the best kind of photo. 
graphs. Those interested in the progress of 
the science of electricity, and wishiny to 
possess reliable information as to what was 
shown in the electrical line at the Co!um. 
bian Exposition, cannot do better than to 
obtain a copy of this work. It is published 
by R. R. Donnelley & Sons, Chicago, i), 
Price, $2.50. 


THE MEASUREMENT AND DIVISION OF WA 

TER. By L. G. Carpenter. 

This pamphlet of 42 pages treats on the 
measurement and division of water used for 
the purpose of irrigation, and describes the 
methods which should and which should 
not be used. The author states: ‘Ip 
passing over the lines of ditches in Colorado 
and in other States, and in other countries, 
I have made their methods a special object 
of observation and inquiry. In general, it 
may be said that the prevailing methods are 
exceedingly unreliable. In some canals, 
even the large ones, there is little attempt 
save by eye or the judgment of the ditch 
rider ; in others, there are nominal measures 
which frequently are worse than none at 
all, because while giving no approach toa 
proper measurement, they give among the 
consumers and canal officers a false sense of 
accuracy, and stand in the way of a better 
system. In others, the systems are as good 


as the present conditions will permit. When ° 


water has been plentiful in the streams, 
there has been no necessity for close division 
or measurement, for there has been water 
enough to supply the demands of all. But 
with the greater demand for water and the 
need by each farmer of every drop obtain- 
able, there is greater necessity for closer 
measurement, and many canal organizations 
are: being led to consider more efficient 
means of measurement and distribution.” 
Those who are interested in problems of 
irrigation will find much valuable matter 
in this pamphlet, and should procure a 
copy. Itis sent to all residents in Colorado 
interested in any branch of agriculture free 
of charge; non-residents, upon application, 
can secure copies by writing to the Director 
of the Experiment Station, Fort Collins, 


ek ea “AND 
JANSWERS. 








Questions of general interest relating to Fel lis- 
cussed in our columns will receive attention in this 
department. The writer's name and address s/ ould 
always accompany the question. Neither correct initials 
nor location will be published when there is a request 0 
that effect. If questions are enclosed with a busines 
communication, they should be written on a separate 
sheet. 


(551) J. C. W., Buffalo, N. Y., writes: 
Kindly inform me what numbers of your 
publication treat on the process of making 
blue prints, and the necessary apparatus 
and methods of getting the best results. 
A.—See answer to Question 120, in our 
issue of March 8, 1894. 


(552) H. M. C., ——, asks: 1. Which is 
the strongest, a steel or a gray iron cast'ng, 
for instance, for such a purpose as the jaw 
for a Prentiss vise? A.—Strictly speak! ng, 
it depends a good deal upon what the cast: 
ings are; in other words, we think ‘ _ 
some gray iron castings are stronger t! 
some steel castings, but generally speak’ =~ 
and in the ordinarily accepted sense of the 
terms, the steel castings should be the 
strongest. 2. What is the actual amount ip 
cents (American money) of an English suil- 





ling? A.—We believe the exact equivalent 
is 24 cents, 3}§ mills, It is usually called 25 
cents, 
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(553) B. C. M., Battle Creek, Mich., writes: 
To settle a dispute kindly answer the fol- 
lowing: 1. Will a piece of iron 4 inches 
square sink to the bottom of the ocean in 
its deepest part? A.—Yes. 2. If so please 
ive a reason for it. It is claimed that at 
gowe depth its weight will be counterbal- 
anced by the upward pressure of the water, 
and, therefore, it will become a floating par- 
ticle in the ocean. A.—Your argument is 
not correct, because you overlook the fact 
the although the pressure on the bottom of 
the iron increases, the pressure on top also 
increases as the depth of immersion be- 
comes greater. The buoyant effort is equal 
in amount to the weight of the liquid dis- 
placed, and this remains the same for all 
depths of immersion. 


554) W. B. H., Chicago, Ill, asks: Is 
,ere any way of annealing mica so that it 
.y be bent back and forth without crack- 
? A.—We do not know of any such 
cess. 2 Is there acement or glue that 
{ll stick mica and cloth firmly together? 
A.—To any quantity of glue use common 
whiskey instead of water. Put both to- 
gether in a bottle corked tight. and set it 
for 3 or 4 days, when it will be fit for use 
without the application of heat. Glue thus 
prepared will keep for years, and is at all 
times fit for use, exceptin very cold weather, 
when it should be set in warm water before 
using. To obviate the difficulty of the 
stopper getting tight by the glue drying in 
the mouth of the vessel, use a tin vessel 
with a cover fitting tight on the outside, to 
prevent the escape of the spirit by evapora- 
tion. Astrong solution of isinglass made 
in the same manner will also answer the 
same purpose, and is an excellent cement 
for leather. 


(555) Lacey, Philadelphia, writes us: I 
have had considerable trouble in drilling 
small holes (No. 80) in tool steel ¢ inch thick. 
I would like to ask which is the best kind of 
drill to use, what is the best speed, and 
what is the best liquid to use on the drill ? 
A —We should use the best twist drills. 
We guess that your ‘‘ No. 80” is about 4” 
diameter, and if so, we should run them at 
a speed of about 500 revolutions; lard oil 
may be used, and isa good liquid for the 
purpose, but the preparation, a formula for 
which is given in answer to Question No. 
495, in issue of October 25th, may also give 
good satisfaction. 2 Is there any means 
for annealing tool steel to make it softer and 
easier to drill than when it comes from the 
warehouse? I have no stove or oven, 
nothing but an open fire todo any annealing 
that may be suggested. I would much 
rather use the stock direct from the bar, if 
by any meansI can get over the difficulty 
of drilling it. A.—Most manufacturers of 
steel now furnish it in annealed bars. We 
should advise that you get these. and you 
will probably have no further trouble. 


(556) J. J. H., Cleveland, Ohio, writes: 
In looking over the Hartford Insurance 
specifications for steam boilers, I noticed 
the requirements of steel boiler plates § inch 
thick to be 55,000 to 65,000 pounds tensile 
strength, ductility 56 per cent. at point of 
fracture, and the elongation 25 per cent. in 
a length of 8 inches. I would like to ask 
you if the above are government require- 
ments; if not please publish them in your 
columns, A.—The requirements, given in 
the rules and regulations prescribed by the 
Board of Supervising Inspectors of Steam 
Vessels, read as follows: To ascertain the 
tensile strength of plates, a piece shall be 
taken from each sheet to be tested, the area 
of which shall equal one-quarter of one 
square inch on all plates 5; inch thick and 
under; and all plates over ;°, inch thick the 
area shall be equal the square of its thick- 
ness; and the force at which the piece can 
be parted in the direction of the fiber or 
grain, represented in pounds avoirdupois— 
the former multiplied by four, the latter in 
proportion to the ratio of its area—shall be 
deemed the tensile strength per square 
inch of the plate from which the sample 
was taken ; and should the tensile strength 
ascertained by the test be equal to that marked 
on the plates from which the test pieces 
were taken the plates must be allowed to 
be used in the construction of marine boilers; 
provided always, that the plates possess 
homogeneousness, toughness, and ability to 
withstand the effect of repeated heating and 
cooling; but should these tests prove the 
plates overstamped, the lots from which 
the test plates were taken must be rejected 
as falling to have the strength stamped 
thereon. But nothing herein shall be so 
construed as to prevent the manufacturers 
from restamping such plates at the lowest 

isile strength indicated by the samples, 
provided such restamping is done previous 

the use of plates in the manufacture of 

‘rine boilers. To ascertain the ductility 
and other lawful qualities, iron of 45 000 
pounds tensile strength, and under, shall 
show a contraction of area of 15 per cent., 
and each additional 1.000 pounds tensile 
strength shall show 1 per cent. additional 
contraction of area, up to and including 
55,000 tensile strength. Iron of 55,000 ten- 
ile strength and upwards showing 25 per 
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cent. reduction of area, shall be deemed to 
have the lawful ductility. All steel plates 
of 4 inch thickness and under shall show a 
contraction of area of not less than 50 per 
cent. Steel plates over 4 inch in thickness 
shall show a reduction of not less than 45 
per cent. Provided, however, that steel 
plates required for repairs to boilers built 
previous to April 1, 1886, may be used for 
such repairs when showing a contraction of 
area not less than 40 per cent. 


(557) H A., St. Louis, Mo., writes: 
Kindly inform me as to the correctness of 
the following: 1. Referring to centrifugal 
pumps: Is the total head equal to the 
suction head plus velocity, plus delivery 
head? A.—This is not quite correct; to the 
above sum the friction head should be 
added. 2. Is the effective horse power 
equal to the weight of water discharged per 
second multiplied by total head, and the 
product divided by 550? A—No; we un 
derstand the effective horse-power to be the 
power required to raise the weight of water 
which is discharged from the lower water 
level to the center of discharge nozzle; this 
distance is, of course. equal to the suction 
head, plus the delivery head; hence the 
effective horse power is equal to the weight 
of water in pounds discharged per second, 
multiplied by the sum of the suction head 
and delivery head in feet, and the product 
divided by 550. 3. Is the efficiency of the 
pump equal to the effective horse power, 
divided by the indicated horse power? A. 
—No. The efficiency of all machines is 
found by dividing the useful work done by 
the total work expended in doing this work. 
If the pump is simply used for raising 
water, then the useful work done per sec- 
ond is equal to the effective horse-power ; 
hence, to find the efficiency of the pump, 
divide the effective horse power by the 
horse-power required to drive the pump, 
and not by the indicated horse-power of the 
engine, as this will include the power re- 
quired to drive the engine itself. 4 Where 
can I obtain data of tests relating to the 
efficiency of these pumps? A.—Data of 
this kind is very scarce ; we cannot call to 
mind at present where it can be obtained. 
5. Give me some simple methods of testing 
cast-iron, wrought iron and steel, and give 
title of a book treating on this subject. 
A —The simplest, and, at the same time, 
probably the most satisfactory test of iron 
and soft steel, particularly when these ma- 
terials are to be used for boilers, is to shear 
off a strip of any convenient width, say, one 
to two inches, and bend it down cold with 
a sledge hammer until the ends of the strip 
touch each other. It is the practice of all 
reputable manufacturers to reject any plate 
7s inch thick and less which will not stand 
this test without breaking. The temper 
test for steel consists in shearing a strip 
from a plate, and heating it to a low cherry 
red heat, and suddenly quenching in water, 
allowing it to remain there until cold, and 
then bending the sample over double until 
the diameter of the inner curve is from two 
to three times the thickness of the plate, 
without exhibiting any signs of fracture. 
The drifting test consists in shearing 
samples 24 inches wide, and punching a 3 
hole in the center, annealing thoroughly 
and drifting the hole out with taper pins. 
The larger the hole the better the material; 
it is expected that ordinary steel plates will 
drift to twice the diameter of the punch 
without any signs of fracture. For other 
tests, including those of cast iron, we have 
to refer you to ‘‘ Strength of Materials and 
Structures,” by John Anderson, published 
by Longmans, Green & Co., 15 East Six- 
teenth street, New York. 


(558) W. K. H., Kansas City, Mo., writes: 
Kindly give formula for computing the 
horse-power of a boiler according to the 
Centennial standard; also according to the 
standard of American Society of Mechanical 
Engineers. A.—The committee of judges 
of the Centennial Exhibition adopted for 
all standard trials for a commercial horse- 
power an evaporation of 30 pounds of water 
per hour from feed water at a temperature 
of 100° Fahr. into dry steam at 70 pounds 
gauge pressure per squareinch. The stand- 
ard adopted by the American Society of 
Mechanical Engineers gives practically the 
same results. This standard is 344 pounds 
of water evaporated from a feed water 
temperature of 212° Fahr. into steam at the 
same temperature. This standard is com- 
puted from the Centennial standard as fol- 
lows: The quantity of heat demanded to 
evaporate a pound of waterfrom a feed 
water temperature of 100° Fahr. into steam 
of 70 pounds gauge pressure is 1.110 2 British 
thermal units. hence, for 80 pounds of 
water, 80 x 1,110.2 = 33.306 heat units per 
horse-power are required. To evaporate 
one pound of water from and at 212° Fahr , 
requires 9857 heat units. hence, 33.306 
divided by 965.7 = 3448 pounds of water. 
practically 34 5 pounds of water evaporated 
per hour at and from 212° Fahr. will be 
required per horse power. To show how 
the horse power of a boiler can be com 
puted from the above standards we shall 
take the following example: A boiler 





MACHINIST 





9 





evaporates 3,000 pounds of water per hour 
under a gauge pressure of 120 pounds, the 
temperature of the feed water is 80 degrees ; 
compute the horse-power of the boiler. The 
feed water at a temperature of 80 degrees 
contains 80 units of heat (this is not quite 
correct, but is sufficiently close for ordinary 
purposes). The number of heat units ina 
pound of steam under an absolute pressure 
of 120 +- 15 = 185 pounds is 1,220.7; sub- 
tracting the heat units of the feed water we 
have 1,220 7 — 80 = 1,140 7 heat units which 
are demanded for the evaporation of one 
pound of water into steam of the required 
pressure, and to evaporate 3 000 pounds of 
water we require 1,140 7 x 8 000 = 3,422,100 
heat units. We have seen that 965 7 heat 
units are required to evaporate one pound 
of water from and at 212 degrees, hence the 
number of heat units as found above will 


8 422,100 __ 8,548.6 pounds of 
965.7 


water per hour from and at 212 degrees. 
But 34.5 pounds of water evaporated per 
hour under the above conditions is one horse- 
power, hence according tothe standard of the 
American Society of Mechanical Engineers 


the boiler is rated at —C = 102.71 horse- 


evaporate 


power. We have seen that according to 
the Centennial Standard 33 306 heat units 
per horse-power per hour must be expended, 
and in the boiler given in the example we 
have computed that 3 422100 heat units 
have been expended per hour, hence, accord- 
ing to the Centennial standard, the horse- 
3.422 100 

83,306 
= 102.74. The units of heat in one pound 
of steam under a given pressure is found in 
steam tables given in all- books treating on 
steam. 


power of the boiler will be rated at 


(559) X. Y., New York, writes: Please 
give me some simple rule for determining 
the pitch of a propeller wheel, such as can 
be used in selecting from a number of pat- 
terns the wheel required. A —Set off on 
the face of the blade any two points P and 
(@ at equal distances from the center Cas 
shown in Fig. 1, and measure on the face of 
the blade the chord distance P ( between 
these points. In Fig. 2 draw a horizontal 
line A B,and at A erect a perpendicular 
line, and make the distance A P, equal to 
the distance between the point P (Fig. 1) 
and a straight edge laid on the face of the 
hub. From P, as a center, and with ara 
dius equal to P @ (as measured on the face 
of the blade), draw an arc 0 then draw the 
horizontal line c @, intersecting the arc ) in 
the point Q,; the distance between ¢ (, and 
the line A #B must be equal to the distance 
from the point Q to a straight edge laid on 
the face of the hub. Through P, draw a 
horizontal line P, D and thus obtain the 
difference iu height between the two points 
P, and Q, from the horizontal A B From 
any point C as a center and with a radius 
equal to ( P (Fig. 1) draw an arc P; S;. 
@;, in Fig 3. and makes its chord P, Q,; 
equal to A B in Fig. 2; measure the length 
of this arc, and make the horizontal P, D, 
in Fig 4 equal to it; at the extremity D, 
erect the perpendicular D, Q, equal to D 
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(, In Fig. 2. Now the pitch of propeller 


is found by the following proportion: The 
line P, D, is to Dy Q, as the circumference 
of the circle described with a radius C P is 
to the pitch of the propeller. If. for in- 
stance, we find by measurement that the 
length of P, Q, is 8 inches D, Q, =4 
inches, and the radius ( P = 7 inches, the 
correspondent circumference being 43.9 
inches, we have 
8:4::48.9: pitch; 

from this we have: 


4 x< 9 — 21.95 inches pitch. 


The above is applicable to a true screw, 
and not to screw with expanding pitch. 
If the screw has an expanding pitch, we 
must set off on the face of the blade three 
points P, Sand Q (Fig. 1) at equal distances 
from the center V, and then proceed as fol 
lows: Draw any horizontal line ac. Fig. 
5; and above this line draw horizontal lines 
at distances «a p, > 8s, and cq, respectively 








equal to the measured distances from the 
points P, S, and Q tothe straight edge laid 
on face of the hub. Fromany point p on 
the line pd asacenter, and with a radius 
equal to P S, describe an arc m cutting 
horizontal s f in the point s,; and from «as 
a center with a radius equal to S Q. describe 
an arc n cutting the upper horizontal in the 
pointg In Fig. 6 make p, e, on the hort- 
zontal line equal to the length of the arc 
P, S,,in Fig. 3: and e, d@, equal to the 
length of the are S, Q, ; also make gy, ¢,. in 
Fig. 6, equal tose, in Fig. 5, and d, q, 
equal to dq ; and draw the horizontal 8, fg. 
Now, to find the pitch on the left hand side 
of Fig. 6, we have: P, e, is to ¢y 8, as the 
whole circumference of the circle drawn 
with a radius equalto C P is to the pitch. 
And for the left-hand side of Fig 6, we have 
8, f, isto f."7, as the whole circumference 
istothe pitch. The last method is a close 
approximation only, but will answer all or- 
dinary practical requirements. 
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Notes on Steel Forgings,* 





By G. M. Srncuarr, PHraApELPutA, Pa. 

The closing decades of the nineteenth 
century have seen wrought iron practically 
driven out of our markets and supplanted 
by steel. So rapid has been this change 
that many users, and even producers, have 
not thoroughly grasped the distinguishing 
characteristics of the latter metal and their 
influence, and the extension of the use of 
steel, rapid as it has been, has been some- 
what retarded by costly errors due to this 
very cause. 

We purpose to note some of the general 
principles controlling the manufacture and 
use of steel forgings. A forging may be 
good or bad, independent of its material, so 
that we shall avoid metallurgical questions, 


*Presented at the New York meeting (Decem- 
ber, 1894) of the American Society of Mechanical 
Engineers, 
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and take only what may be called the me- 
chanical view of this subject. This will 
exclude questions of composition and many 
other interesting and important subjects. 
By ‘‘steel,” the ordinary carbon steel is re- 
ferred to, although the statements made ap- 
ply with equal force to many or all of the 
numerous other varieties. 

The first point to be considered is the de- 
sign of the forging. lron forgings are es- 
sentially built up so that it follows that 
great irregularities of shape are of small 
moment, so far as the manufacture is con- 
cerned. A steel forging, on the other hand, 
is made from an ingot, which at the outset 
must be sufficiently large in section to make 
the largest part of the desired forging out of 
it. It cannot be enlarged in section except 
in’ minor cases, when it may be upset or 
have a piece welded on. But it is highly 
objectionable to weld in steel, especially 
where any strain is put on the weld; and 
with some grades of steel, welds are alto- 
gether out of the question, and even with 
soft steels, they are undesirable. Cases may 
be met with, however, in which it is de- 
sired to fill out a forging at a point where 
no stress of importance will come, as, for in- 
stance, to form a boss to carry anoil-cup, 
when a piece of fron or soft stec] may be 
‘‘jJumped” on in preference to making a set- 
down. Asarule, however, avoid all welds. 
The designer must remember the conditions, 
which are mainly these: An ingot of -prac- 
tically uniform section to start with, and a 
material which demands as few heats as 
possible and does not permit of welds. It 
follows that he must make his design as 
simple and uniform as possible, avoiding 
large collars, arms, sharp set downs, and 
other irregularities of form. In return he 
will get a forging which has been finished in 
a few heats, at low cost, accurate to size, and 
giving the machine shop a minimum of work. 

The designcompleted and furnished to the 
forge master, the billet or ingot is selected, 
and goes into the heating furnace. What 
is the condition of an ingot? After being 
cast it has cooled rapidly from the outside. 
Since the heat of the interior has passed off 
through the outer portions of the mass, the 
interior has necessarily been at a higher 
temperature than the surface during the 
entire cooling process, and the more rapid 
the cooling the greater the difference of 
temperature between the exterior and in- 
terior. The surface has finally set rigidly 
while the interior was plastic or even fluid. 
While the interior was still fluid the shrink- 
age at the lower portion of the ingot is fed 
from above. Frequently this is at the ex- 
pense of a hole, or ‘‘pipe,” at the upper end; 
but even if the ingot when cooled is solid 
throughout, the metal is under stress. It is 
as if a quantity of steel were putin a rigid 
shell too big for it, and were stretched out 
in all directions to fill it. Now suppose 
this rigid shell is expanded by heat so 
quickly that the heat is not transmitted in 
any appreciable amount tothe interior. It 
follows that this interior portion must im 
mediately stretch more in every direction, 
or it will not fill the interfor of the shell. So 
the interior of an ingot is under stress when 
put into a heating furnace, and these stress- 
es are increased as its exterior is expanded. 
If the heating is not done slowly, so that 
before much additional stress is induced, 
the interior has acquired heat and begun to 
expand, and the whole ingot is thus grad- 
ually brought to a plastic condition, there 
may be internal cracks in the ingot when it 
goes to the forge. This danger is not great 
with small ingots, but large ingots will 
sometimes crack with a noise like a bell 
while still almost cold. 

To heat slowly, and at the same time 
economically, requires careful consideration 
in designing the furnace. Some furnaces 
under favorable conditions will heat ten 
pounds or even more for one pound of 
fuel. There are other furnaces in use which 
do not do better than pound per pound. If 
very large pieces are to be heated, requiring 
high temperatures for a long time, the re- 
generative form of furnace will effect great 
economy of fuel. If, on the other hand, a 
great number of small pieces are handled, 
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the furnace might be made long, and the 
work passed gradually from the cool end to 
the hot end. Thisisa form of continuous 
furnace with many advantages, but with 
any furnace, however, a mild, reducing 
flame must be kept to avoid ‘‘ burns” and 
scaling. The ideal way of heating is to 
reverse the operation of cooling, that is, 
heat from the inside outwards. With pres- 
ent appliances this is not possible, except 
with bored ingots, which are only used for 
hollow forgings. Perhaps our electrical 
friends will perfect a system by which, for 
example, we shall wrap an ingot in asbestos, 
run two poles up against the ends, turn a 
switch, and find our ingot heating rapidly, 
safely, and with almost no loss from scal- 
ing. Insuch a system the expense of a 
furnace would be offset by that of boilers, 
engines and dynamos, but it would be rash 
to say that this may not be the method of 
the future, even for large work. This 
operation of heating is the first one which 
the forge undertakes, and is one where, in 
the majority of cases, a considerable saving 
could be effected. The requisites for that 
object are, primarily, a well-designed and 
constructed furnace, and, secondarily, in- 
telligence in using it. No fixed rules can 
be given to fit all cases, but each must be 
carefully studied. 

In the manufacture of a forging, the 
forging process itself furnishes the most 
obvious field for introducing economies and 
safeguards, and has, therefore, probably re- 
ceived most attention. To change the form 
of a mass, there must be a flowing of par- 
ticles over one another against a certain 
amount of resistance. Time is an essential 
factor of this flowing. In making a forg- 
ing, therefore, we have a force acting 
through space during time, and all three 
factors, the force, the space, and the time, 
are variable. Bearing in mind these general 
considerations, a few words on the relative 
merits of the steam hammer and the hy- 
draulic forging press will not be out of 
place. The action of the hammer differs 
from that of the press mainly in the time 
effect of the blow. Suppose a similar blow 
from the two machines, that is, the same 
area and mass of metal deformed to the 
same extent. Then, in the case of the 
hammer, the inertia of the falling mass is 
absorbed by the metal in a very short time, 
in which the velocity is reduced from the 
maximum to nothing. For our comparison, 
take that type of press in which the pumps 
deliver water to the cylinder. There we 
have the falling weight of the hammer 
paralleled by a revolving fly-wheel, and the 
steam in the cylinders of the engines acting 
during the blow, would correspond to top 
steam inthe hammer. The ‘‘ work” in the 
press, however, would not absorb the entire 
energy of the fly-wheel, for, of course, the 
water will be shut off before the engines are 
stopped. The duration of the blow is 
greatly lengthened, and the velocity of the 
die is much less than that of the fly-wheel ; 
but, as in the hammer, there is a retardation 
from the time the die touches the metal 
until the deformation is completed. The 
nearer the blow to the capacity of the press, 
the greater the retardation, and the farther 
from that limit, the more nearly uniform 
the velocity of the blow. In fact, the ham- 
mer becomes a press when the trip is so 
heavy that it does its work without any fall, 
and the press would be a hammer in effect, 
if the stored energy of the fly wheel were 
transmitted so directly as to be absorbed in 
the same time as the energy of the falling 
trip of the hammer. While such construc- 
tion is impractical, the illustration shows 
that within limits the two systems do ap- 
proach each other jn every day, practical 
work. To sum up, {it may be said the press 
differs from the hammer in that, by the 
intermediary of water, and the enlargement 
of the water passage at the cylinder of the 
press, we retard the blow, and extend its 
effect over a much greater time. 

This being the difference of action of the 
two systems, which will give a better 
product? Theoretically, under the press, 
the particles having ample time to flow, the 
treatment is not so severe. Practically, 
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however, under a hammer properly pro- 
portioned to the work, the particles have 
then likewise ‘‘ample time” to flow. In 
other words, the press takes a needlessly 
long time to effect the deformation. Of 
course, we refer only to steel. Other ma- 
terlals may require all the time, or even 
more, for deformation, which they would 
have under the press as now constructed. 
But for steel, the product of the hammer is 
equal, if not superior, in quality to that of 
the press. There is, however, a chance for 
bad practice in the use of hammers which 
does not exist with presses. A light ham- 
mer driven at a high velocity expends its 
energy on the surface of the forging. The 
interlor not only is not compacted and 
worked, but it is actually opened up, and 
even ruptured. While hammer forgings 
can be so made, and may in use have, or 
soon develop, bad internal cracks, with the 
press this is impossible, and this fact isa 
guarantee, to a certain extent, to justify the 
use of hydraulic pressed forgings. 

It is the distinction in the operation of 
light and heavy hammers, above noted, 
which has given rise to the prejudice often 
found against top steam. This prejudice 
has little foundation, and it would be a mis- 
take to build a hammer for general forging 
purposes without it. Itis the unfortunate 
property of all steam hammers that the 
larger the forging, and, therefore, the 
greater the power required, the less power 
is there available, since the large size of the 
forging reduces the stroke of the hammer. 
Top steam enables the hammer in effect to 
lengthen its stroke. That is, it will give 
the tup at part stroke the same velocity that 
it would acquire by gravity at full stroke. 
This gives the hammer vastly greater range 
without necessarily trespassing on the for- 
bidden ground of high velocities. Further, 
it increases the product, for a greater num- 
ber of blows can be given in the same time 
than with a hammer actuated only by grav- 
ity. The use of top steam is legitimate; its 
abuse must be guarded against. 

The advantages of the press over the 
hammer rest chiefly on merits appealing to 
the manufacturer of forgings. Except for 
some varieties of plain work the best de- 
signed presses are quicker than hammers, 
their running expenses are less, and, above 
all, owing to the absence of shock, they are 
much more mechanical tools, forgings be- 
ing turned out from them with precision 
and ease, which could not possibly be made 
ata hammer. These advantages can scarce- 
ly be overestimated. Perhaps the severest 
criticism brought against the pressis the 
comparatively high heat at which forgings 
are finished. As all forgings are or should 
be annealed before being put into use, this 
criticism has little force. 

Whether the forging is made by a press 
or by a hammer, the virtues or faults of the 
design must be considered by the hammer 
man. Before beginning work he must plan 
it. All reheating and specially reheating of 
finished parts must be avoided. It is time 
well spent to think out every operation 
beforehand, to have dimensions calculated, 
and templates prepared for various critical 
points of the manufacture, and, in short, 
so to prepare that almost any contingency 
which may arise has been foreseen. When 
a piece is heated and brought to the hammer 
or press, there is no time for deliberations 
and consultations. If they become necessay, 
it is at the expense of the economy and 
quality of the work. 

The forging being made, it remains to 
‘‘treat” it. The usual treatment is an- 
nealing or oil tempering and annealing. 
Exactly what takes place in a piece of 
steel submitted to these processes is not 
certainly known, but the physical results 
are pretty well understood. In most cases 
the treatment will consist only of anneal- 
ing. Formerly the annealing process was a 
very perfunctory operation, and frequently 
was omitted altogether. To-day it is gener- 
ally and rightly regarded as important. All 
steel comes from the hammer or press with 
internal stresses more or less severe. The 
particles are in a disturbed condition, and 
cannot adjust themselves while the metal is 
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cold; at least, not in a reasonable time. An. 
nealing relieves these stresses. It will algo 
break up crystallization more or less effect. 
ively. The effect of annealing is shown by 
the testing machine by a reduction in ten. 
sile strength and increase in extension. To 
anneal properly, furnaces for the purpose 
should be used. The old method of bury. 
ing in lime or ashes, though beneficial, ig 
uncertain and incapable of accurate results. 
The design of the annealing furnace, like 
the heating furnace, is capable of much vart- 
ation, and for best results must be made to 
sult the pecullarities of each case. The 
fuel may be wood, coal, gas, or oil. The 
essential characteristics are, that it shal! en- 
able the work being treated to be brought 
up to any desired temperature slowly «nd 
uniformly, and again cooled in the same 
manner. With these two points provided 
for, all other devices and arrangements of 
furnace for facilitating work and for econ. 
omy may be introduced. For high-class 
work, the temperatures of the furnace, com- 
position of the metal, and physical tests 
must be noted. In fact, no one at this time 
can hope to compete for high-grade work 
without the free use of the chemical labora. 
tory and testing machine, and making and 
preserving more or less elaborate records 

There is a great variety of other processes 
by which forgings may be treated, such as 
case hardening, Harveyizing, hardening in 
water, oil tempering, etc.; but the last men- 
tioned is of more general applicability than 
any of the others, and we shall close by a 
reference toit. Its most obvious effect on 
steels having a moderate percentage of car- 
bon seems to be of a physical character an- 
alogous to forging. The sudden contraction 
due to the chilling of the surface compacts 
the metal and breaks up crystallization. At 
the same time the suddenness of the cooling 
in itself has a tendency to check or prevent 
the formation of crystals. It is evident 
from the above, and also from experience, 
that the thicker the metal the less will be 
the effect of the oil tempering, and at no 
very great thickness the metal in the in- 
terior will be little affected. It is also evi- 
dent that for very irregular shapes the proc- 
ess is not applicable. For cylindrical pieces, 
and especially for hollow cylinders, it isa 
most beneficial operation. A coarse crystal- 
line structure is readily changed to a fine 
homogeneous quality. The most marked 
effect of oil tempering and annealing on 
steel is the raising of the elastic limit. This 
is accompanied by a moderate gain in ten- 
sile strength and a slight loss in ductility ; 
but both these results are secondary in im- 
portance, and amount to the effect on the 
elastic limit. ‘‘Gain” and ‘‘loss” above 
are taken with reference to the same steel 
thoroughly annealed, but not oil tempered, 
and also it is to be noted that oil tempering 
should, except in particular cases, be fol- 
lowed by annealing. 

The application of this treatment is now 
universally adopted for gun forgings, and 
has extended from that to large shafting 
and similar work, and is now also used for 
armor plate. The details of tempering, 
whether double or single, at what tempera- 
ture, etc, depend on circumstances. In 
general, the plant necessary consists of a 
furnace for heating, capable of giving the 
forging a high uniform temperature, a tank 
of oll, and proper hoisting and conveying 
machinery to pass the work quickly from 
the furnace tothe tank. It is to be noted 
that the heating in this case is of an inter- 
mittent character, and the furnace wil! be 
designed with that in view. Oil tempering 
opens the way for a bad practice which is 
not always avoided as it should be, and, in 
fact, is not always recognized as such. We 
refer to the selection of a very soft steel for 
the forging and tempering up to fill speciii 
cations. This is sometimes carried to such 
an extent that the final annealing is so slig!: 
as to be a farce. While oil tempering ben 


fits the metal, it leaves it with considerab'e 


internal stress which should be relieved by 
an effective annealing. At the outset, ther 
fore, a sufficiently high grade of steel shou'«! 
be selected to permit of thorough final a 
nealing. 
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Friction-driven Bench Drill. 

We illustrate herewith a friction-driven 
bench drill press which, though similar to 
one illustrated in our issue of July 10th by 
the same makers, differs in the arrangement 
of the feed lever, in the table, and in having 
under the friction disk a cam and attached 
lever by which this disk is raised to or low- 
ered from contact with the wheel on the 
horizontal shaft, and the spindle thus 
started or stopped, making the usual 
countershaft and belt-shifting arrangements 
unnecessary. 

The machine is intended for holes from 
the smallest up to ,, inch, and will run 
these small drills from 800 to 2,000 revolu- 
tions. It is made by the Stover Novelty 
Works, Freeport, II. 

= -=- ? 
Machinery and Labor. 

Under the above heading we find an article 
in Engineering, of London, which though 
the subject is discussed from the English 
standpoint, of course, and refers to English 
history, yet applies equally well here, and 
constitutes a very good answer to the 
charge that machinery is oppressive. The 
article is as follows: 

The nineteenth century man has good 
reason to be proud of himself, for he has 
wrought a greater change in the material 
and social aspects of the world than ever 
was seen in a thousand years before. It is 
true that there have been civilizations be- 
fore his—some of them very splendid—but 
they were local and parochial compared 
with that which is now rapidly enveloping 
the globe. Even the achievements of the 
Roman Empire, extending over long cen- 
turies, did not equal those within the 
memory of living men. The past civiliza- 
tions rested on two bases—intellect and mili- 
tary—sometimes one and sometimes the 
other predominating. These sufficed for 
creating great cities and communities, for 
evolving systems of law, and for organizing 
and controlling armies. But they did little 
towards freeing man from the curse of liv- 
ing by the sweat of his brow. Human 
muscles were nearly the sole source of me- 
chanical power. The trireme was rowed 
by slaves, the mill was turned by women, 
editions of books were produced by the pen, 
and all manufactures were the result of 
heavy toil. It was only by enslaving whole 
nations that the refinement and luxury of 
Roman society was rendered possible. By 
skillful organization, and, above all, by the 
stern repression of wars and feuds, the labor 
of Europe was turned to the best account, 
and so civilization prospered. Its limit, 
however, was marked by the amount of 
work aman could doinaday. But by the 
invention of the steam engine, this limit 
was swept away, and humanity was freed 
from the heaviest part of its burden of toil. 
No longer does the slave tug at the oar, the 
miner carry up the ore on his back, or the 
traveler tramp wearily from dawn to dark. 
But not only did the steam engine under. 
take the bard work of the world, but it 
begot machinery that rivals the best handi- 
craft in skill, and exceeds it a thousandfold 
in production; rendering one man able to un- 
dertake the work of many. It is this relaxa- 
tion from hard manual toil, and the ability 
to produce more than is needed to maintain 
life, that lies at the root of that wonderful 
development of our times. 

A period of change always brings suffer- 
ing to some, evenif the general effect be 
one of great improvement. In the rear- 
rangement of social conditions some of the 
old parts do not fit into the new scheme, 
and are flung out, or else need to be greatly 
altered before they can be utilized. At 
imes during this century the changing 
conditions have caused immense suffering, 
which found expression in anti-machinery 
riots, Chartism, and other popular move- 
ments, and now some of these are be- 
ing revived in a new form. In an intro- 
luctory address, delivered by Mr. John 
Inglis to the Institution of Engineers and 
Shipbuilders in Scotland last Tuesday, 
‘here was a reference to a Hyde Park orator, 
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who spoke of Labor as crucified between 
two thieves—Capital and Machinery. Little 
must the orator have known of the history 
of labor to refer to its present condition, 
with its powerful trade unions and an Eight- 
hours Bill looming in the near future, as 
crucifixion. Probably, however, as Mr. 
Inglis suggests, he was more intent upon 
using a sounding figure of speech than of 
finding one that represented the truth, and 
that all he wished to enforce was that the 
misery of labor was embittered by the 
presence of capital and machinery. 

There is, unfortunately, no doubt that 
labor is passing through a period of trial, 
and that the pressure upon it will increase 
as we get farther into winter. It is only 
natural that at such a time men should cast 
about to find the reason, and that those 
with untrained minds should seize upon the 
first that comes to hand, and repeat it until 
it becomes accepted by persons like them- 
selves. The proposition, that if it required 
two men to do the work now accomplished 
by one, there would be a greater demand 
for labor, appears so charmingly simple 
when launched with rhetorical skill at a 
popular gathering, that it is pretty sure to 
find a good deal of acceptance, and be the 
means of leading people into economic error. 
The mob orator has an immense advantage 
over the man that discusses such a question 
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scientifically, in that he demands no thought 
on the part of his audience. At a time like 
the present when many people are begin- 
ning to doubt the value of the greatest 
blessing—next to settled government—ever 
evolved by the human race, it is essential 
that those who are better informed should 
speak out, and we are glad to see that 
Mr. Inglis adopted the course we have 
persistently advocated of making his in- 
augural address the expression of his great 
experience and mature thought, instead of 
following the usual custom of giving a 
string of incomplete and unsatisfactory 
statistics. 

He summed up the popularly alleged 
causes of the present slackness of demand 
for our wares, and of the abasement of ocean 
freights, under four heads, viz., monometal- 
lism, labor disturbances, the private owner- 
ship of land and minerals, and overproduc- 
tion. The first three he dismissed very 
briefly. He has no faith in bimetallism ; he 
deplores industrial wars, but points out that, 
at any rate, they are an antidote to over- 
production. As for land tenure, he believes 
that the usages connected with the occupa- 
tion of land have yet to be completely 
adapted to the new environment of which 
modern mechanical appliances are mainly 
the cause, and that this adaptation, like all 
radical changes, will probably continue to 
be attended by much suffering to individ- 
uals. To the fourth alleged cause—over- 
production—he devotes greater space. In 
this relation, he says: ‘‘ The truth about the 
matter I believe to be that the condition of 
things, which we agree to call over-produc- 
tion, or depression of trade, is not primarily 
due to machinery, but, in a great measure, 





to the reckless borrowing by impecunious 
States, communities and associations, en- 
couraged by the imprudence of financiers, 
and the credulity of the publicas to the 
powers of governments and other debtors 
to fulfill their obligations. The abnormal 
and unwarranted demand for goods from 
those put in easy possession of borrowed 
funds is rapidly met by the setting in mo- 
tion of modern machinery—itself partly 
brought into existence by the necessity 
temporarily created. High prices become 
the rule, until the inevitable glut takes 
place, when there follows the revulsion to 
prices that are unremunerative. The fall 
in values is, perhaps, increased in rapidity 
by machinery, but the unwholesome stimu- 
lus is not immediately traceable to mechan- 
ical appliances.” This explanation is more 
satisfactory to the capitalist than to the 
laborer; for the latter seldom reaps such a 
harvest during the good times as will carry 
him comfortably over the. periods of depres- 
sion. It is undoubtedly true that machin- 
ery does displace manual labor very often, 
and that it does not always produce such a 
lowering in price that the increased demand 
reinstates the men who have been super- 
seded. Mr. Inglis finds from the census 
returns, by Messrs. Booth, Hobson, and 
Marshall, that while the output of textile 
goods has enormously increased, the pro- 
portion of labor employed in their produc- 
tion has continuously diminished. Again, 
while the rural population has declined but 
little, the number of persons engaged in 
agricultural labor has largely decreased, and 
this falling off began long before the com- 
paratively recent fall in rents, and what is 
known as the decay of agriculture in this 
country. What has become of the persons 
tbat would, had the strict ratio been main- 
tained, have followed these pursuits ? Evi. 
dently they have turned to others, either old 
ornew. Commercial pursuits, shopKeeping, 
transport, and other industries show an in- 
crease beyond their due proportions ; ship- 
building afforded employment to 40 per 
cent. more persons in 1891 than 1881; the 
making of machinery and tools required an 
increase of 28 per cent. during the de- 
cade; those engaged in road traffic and 
in the industries connected with it show 
an increase; coal miners have grown in 
numbers 35 per cent. in 10 years, while the 
output has only augmented 20 per cent. Of 
those released from manual labor, many 
have betaken themselves to professions. 
Clergymen, lawyers, doctors, teachers, 
painters, actors, and musicians are far more 
numerous, proportionately, than they were, 
and their pleasant lives are all due to ma- 
chinery. 

Indeed, were it not for machinery many 
of the inhabitants of this kingdom would 
not exist. The population of England at 
the Norman Conquest was about 2,000,000; 
in 500 years it had scarcely doubled. The 
conditions of life when muscle was the sole 
motive power, were too hard for all but the 
exceptionally strong. Prof. J. W. Draper 
has given us a picture of existence in the 
middle ages. ‘‘The houses were of wood, 
daubed with clay, and thatched with straw 
and reeds. They had no windows, and, un- 
til the invention of the saw-mill, very few 
had wooden floors. The luxury of a carpet 
was unknown; some straw scattered in the 
room supplied its place. There were no 
chimneys; the smoke of the ill-fed, cheerless 
fire escaped through a hole in the roof. . . 
The bed was usually a bag of straw, a 
wooden log served as the pillow.” A‘neas 
Sylvius, who afterwards became Pope 
Pius II., has left an account of a journey 
he made to the British Isles in 1430. He 
describes the houses of the peasantry as 
constructed of stones put together without 
mortar; the roofs were of turf, a stiffened 
bull’s hide served for the door, The food 
consisted of coarse vegetable products. In 
some places they were unacquainted with 
bread. Crucified labor had not then even 
the poor consolation of having machinery 
and capital to share its woes. 

The outcry against machinery is, when 
investigated, found to be directed against 
its increase, rather than its existence. A 
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proposal for its abolition would rafse a tor- 
rent of protest. For instance, the veriest 
Tower Hill demonstrator would be aghast 
at the railways being put out of use. He 
knows that it would mean immediate starva- 
tion. The fitter does not desire to do the old 
hard work of hammer ané chisel, now better 
executed by the planing machine. The 
shipbuilder would be indignant if the fron- 
worker proposed to destroy the converter 
and the Siemens-Martin furnace, and to re- 
turn to puddling, because he knows that in- 
creased price of plates would mean lessened 
demand for shipping. Probably every one 
would be satisfied if the additions of the 
last four or five years could be done away 
with. We all like to gather fruit, but we 
object to the labor of planting trees for 
posterity. It isthe constant change of con- 
ditions that presses so heavily on the present 
generation, and particularly on the working 
classes. They have to be ever adapting 
themselves to an altered environment, and 
the process is very trying to the least apt of 
them. Unfortunately, this seems to be a 
law of existence. Were the population ab- 
solutely stationary, things might be differ- 
ent. But it always increases, in this coun- 
try at least ; and the moment life becomes 
easy and pleasant the rate of growth aug- 
ments to upset the arrangement. What the 
end will be no one can tell, but at least we 
know that all great improvements have 
come outof suffering. In the meantime the 
best we can do is to try and ease the tight 
places in the great social machine, and not 
to enter into rash experiments with undue 
haste. We see how much individual pain 
comes from the slow unfolding that occurs 
naturally, and we may be sure that even 
were there all the good in the radical 
schemes of socialists and collectivists that 
their authors believe, their sudden introduc- 
tion would be attended with disaster and 
death to immense numbers. In spite of the 
misery and destitution that exist, it is im- 
possible to deny that the conditions of living 
have improved in a marvellous manner dur- 
ing the last fifty years; that the nation is 
better fed and clothed, and has far more 
social and intellectual enjoyments. It may 
be that we have not followed the best or the 
wisest course, but it is certain that to retrace 
our steps would carry us to privations and 
sufferings of which we can form no ade- 
quate conception. 

———_+ae—___—__ 
The Sizes of Stubs’ Sieel Wire Gauge. 





We have had several inquiries for the 
decimal equivalents of the sizes of the 
“Stubs Steel Wire Gauge” referred to in 
our issue of October 11th, under the title of 
“A Sample Wire Gauge Muddle.” We 
have therefore written to Peter Stubs, War- 
rington, England, for the information, and 
have received a table from which the sizes 
given below are taken, and which are, there- 
fore, authentic. At the same time we can- 
not refrain from repeating our oft-repeated 
injunction to discontinue the use of all ex- 
isting wire gauges, and refer to all wire by 
itsactual diameter in decimal parts of aninch. 


Stuss’ STEEL WIRE GAUGE. 
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The Army Quartermaster, at West Point, 
seems to be rather hard to satisfy in the 
matter of road rollers. It seems that he re- 
cently received bids for a roller from Ameri 
can builders, but that none of their ma- 
chines suited him, and he bought one of 
English make without receiving bids. His 
action was, however, overruled by Secretary 
Lamont, who ordered that bids be again ad- 
vertised for. 

ee 

At Creston, Iowa, a court recently de- 
cided that an employe of the C., B. & Q. 
R. R., who had been injured while in ser- 
vice, had no claim against the company for 
damages, because he had accepted relief 
from a relief fund or association maintained 
for the benefit of injured employes. 


> 








Geo. F. Meyer, a mechanical and civil en- 
gineer, who was employed by Ericsson for 
some time, and was latterly connected in an 
engineering capacity with the De La Vergne 
Refrigerating Co., of this city, died of diph 
theria on the 25th ult. 




















Joe Dorris will rebuild his recently-burned cotton 
ginnery at Elgin, Tex, 


The manufacture of 
lished at Houston, Tex. 


furniture may be estab 


James W. Tate is interested in a proposed wood 
working establishment at Burlington, N. C. 

A $30,000 electric-light and street-railway system 
will probably be established at San Jacinto, Cal. 





The Taft Company, of Hartford, Conn., has 
voted to increase its capital stock from $15,000 to 
$30,000. 

The 
will locate 
hands. 

The Winsted Yarn Co., Winsted, Conn., will build 
a two-story addition, 15x60 feet, and put in new 
machinery. 


Textile Machine 
at Hudson, 


Company, of Philadelphia, 
Mass., a plant to employ 150 


The South Norwalk and Norwalk (Conn.) Electric 
Company talks of locating its entire plant at Nor 
walk proper. 


Comstock, Cheney & Co.’s ivory works at Ivory 
ton, Conn., are now running full time with an 
increased force. 


A five-mile electric-railway system will probably 
be established at Selma, Kan. L. M. Erb, of Leav- 
enworth, is interested. 

The rolling-mills connected with the Coilinsville 
(Conn.) axe works: placed a night gang at work, 
Wednesday night. 

The steel mill of the 
resumed operations November 
ployment to 1,000 hands. 


Bethlehem Iron Company 
26th, giving em- 


Three new tinning machines were purchased, 
and will be placed in the new tinning house of the 
tin plate mill at Ellwood, Pa. 


an, Maine, 
as a manu- 


A building is being built in Skowheg 
which will be used by William Stevens 
factory for his patent force pump 


The National Electric Headlight Company re 
ceived an order from the Alabama & Great South 
ern Road for three electric headlights. 


The Schollhorn Co. has decided to remain in 
New Haven, Conn., and will probably enlarge its 
plant to accommodate its increasing business. 


Business at the Baker Forge Works, 
Pa., is picking up. They expect quite 
in business in December, and are making prepara- 
tions for it. 


Ellwood, 
an increase 


The Erie (Pa.) Pail Factory Company will erect a 
plant 229x50 feet and two stories high, 
$12,400. The plant will be ready for occupancy 
early in January. 


to cost 


At a recent stockholders’ meeting of the Cushnoc 
Fiber Company, Augusta, Maine, it was voted to 
add another paper machine to the plant at a cost 
of $35,000. It will make manila paper. 

The ground has been staked 
addition to the factory of the Traut & Hine Manu- 
facturing Co., New Britain, Conn. It will be five 
50x100 feet, built of brick. 


out for a large 


stories high, 

The Jenney Electric Motor Company has now 
got its force up to eighty-five men, and is pressed 
with orders. The company has ahout abandoned 
the idea of leaving Indianapolis. 


Another story is being added to the north annex 
of Cluett, Coon & Troy, N. Y. The 
new story, which to increase the 
laundry facilities will be 100x50 
feet. 

The & Shipley Machine Tool Co., Cincin- 
nati, say in a recent letter to this office: 
“We have more men at work, and more 
our books. than ever before, and are 
night to catch up.”’ 


Jo’s factory, 
will be used 
of the concern, 


Lodge 
Ohio, 
orders on 
running at 


It has been decided to rebuild the burned part of 
the Bath Tron Works, at Bath, Maine, and the con- 
tract has been awarded. This action would seem 
to indicate that the idea of removing the plant 
has been abandoned, 


Anew mill forthe manufacture of coarse yarns 
will probably be established at New Bedford, Mass. 
The capital stock of the company will be $100,000. 
The mill will be 300x150 feet and one story. Local 
eapitalists are interested. 


The Nonotuck Silk Company will put up a new 
mil) for the enlargement of their finishing depart- 
ment at Florence, Mass., next sprinz, and have 
contracted with Brown & Bailey for 300,000 brick. 
The foundations are already in. 

The Eagle Bicycle 


ton, Conn., 
the 


Manufacturing Co., Torring- 
is running nights, thirteen hours, with 
of continuing. It has very large 
orders from Chicago and St. Louis, and orders 
from other places, for the 1895 wheel, which will 
assure it business for some time ahead. 


prospects 


The Commercial Knitting Mills, at Troy, N. Y., 
are running day and night to fill large orders. 
The increased capacity of the p'ant will necessi- 








tate placing another boiler in the mills. The ¢ 
old boilers will be placed with the new one i: 
building which will be erected soon. 

The Link-Belt 


Machinery Co., Chicago, re; 


recent sales of their standard water tube sat 
boiler to the following parties: Carnegie Libra 


Braddock, Pa., 50 horse-power; Morgan Build 
Buffalo, N. Y., 375 horse-power; North Chic 
Street Railway Co., Chicago, 3,000 horse-power 


The syndicate that wanted to utilize the w 
power at Bangor, Me., for a pulp-mill has loca 
at Sault Ste. Marie, on the Canadian side. It 
bought a canal and received a grant of 3,000 a 
of lind from the Ontario government, and 
build the largest pulp-mill in the world, at a 
of $1,600,000. 


The Meyer Jonasson Co., of 
leased a building in Bridgeport, 
years. This company is one of the 
manufacturing establishments in the country, 
expects to employ 300 hands. The building is t« 
fitted up with 150 machines, and supplied with 
latest electrical appliances. 


New York, 
Conn., for t} 
largest c] 


The Pejepscot Paper Co. have been building th 
season a large pulp m‘!l at Pejepscot Mills, Ma 
on the Androscoggin. It is nearly completed, 
will be running before January Ist. Ground w 
pulp will be manufactured, and the capacity 
the plant will be 40 tons daily. F.C. Whitehou 
of Brunswick, is treasurer of the company. 


The Portland Company, Portland, Maine, ha 
been awarded the concract for machinery for t 
steamship of the International Line. ‘1 
Portland Company have shipped the second lox 
motive for the Wiscasset & Quebec Railroad, a 
are working on several freight cars for the cor 
pany. 


new 


We have received from the Sulzer Vogt Machi: 
Louisville, Ky., a catalogue (standard siz 
6’’x9") of their ice and refrigerating machine1 
In its general style and make-up the catalogue 
a very attractive one, and it contains much inté 
esting information respecting the machinery .« 
which it treats, and incidentally gives a consid 
able amount of information of value to the eng 
neer in a general way, so that it is an especia 
valuable catalogue. 


Co., 





WHEN ONE RAILROAD 


has over 3,000 of our valves 
least indicate that they have merit. 


in use, does it not at 
If you would 


know the points of excellence write 


MASON REGULATOR CO., Boston, Mass. 
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THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 











oF HEATING & VENTILATING 


at’ LARGE BUILDINGS: “ 
Cuicaco Orrice,22 W.RanoopH Sr. 














\ (480 PEARL ST. 
s NEW YORK 


PITTSBURGH, PA. 


64&66 S.CLINTON ST. 
CHICAGO. 








THE GAS ENGINE, 


By DUGALD CLERK. 


12mo, Cloth. 100 Illustrations, $2.00. 


JOHN WILEY & SONS, NEW YORK. 


JUST OUT, 
-- FREE—1894-5 -- 


GEAR BOOK 
GEO. B. GRANT, 


LEXINGTON, Mass. 
PHILADELPHIA, Pa. 
CLEVELAND. Ohir 











THE STURTEVANT 


PORTABLE 


ALL SIZES & STYLES 
BESTURTEVANT © ut 
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LONDON 











tHe STURTEVANT 
PRESSURE BLOWERS 


SEND FOR CATALOGUES 


BESTURTEVANT c 
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THE *. F. COMPRE SSTON COUPLING, 


Quickly attached or detached. 
thoroughly reliable. Send for circular: 
o., Chicago, U. Se Ae 


No key-seats. Simple, 


cheap and 
LINK-BELT 


MACHINERY 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators 


PROVIDENCE, R. TI. 
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SEND FOR PRICE List No. 4. 





BORING AND TURNING MILL 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDGEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 


MARE YOUR TOOLS WITH A STEEL STAMP. 

















“ LIGHTNING ’”’ SCREW PLATES IN 


Birmingham (‘Stubs’) Wire Gaugre Sizes, 


ie GAUGE SIZES AND SIZES IN 
FRACTIONAL PARTS OF AN INCH. 
For BICYCLE REPAIRERS, ELECTRICIANS and others. 


Adjustable Dies with Case-hardened Guides. 
Send for Supplement No. 1. 
CO., 


WILEY & RUSSELL MFG. 
CREENFIELD, MASS., U.S.A. 





SAVES LABOR in being’able ¢ 


SOSTON: i! & i3 Oliver St., 


"R. MUSHET’S SPECIAL STEEL” 


orun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE In redressizg. 


Sore Representatives IN THE Untrep States. 


BS. MM. TON ABS c& CO., 


NEW YORK: i143 Liberty $: 





ron24m Swing, 


Modern Vesign. 
Valuable Features, 
CATALOGUE FREE. 4 








‘Speaking of LATHES! 


We are building them in various sizes from 10 inch to 
24inch swing, in various lengths, both engine and 
speed lathes. 
approved, while the workmanship, material and fin- 
ish are of the highest order. 
you all about them, as well as of our planers, shapers 
drills and other tools and supplies. 
bring it. 


SEBASTIAN 
117-119 CULVERT ST., CINCINNATI, OHIO. 


Our designs are the latest and most 
Our catalogue will tell 


A postal will 
Write us for prices. 


LATHE Co.. 





FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 





87 Maiden Lane, NEW YORK, 


ASBESTOS CEMENT FELTING, 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


H.W. JOHNS MANUFACTURING C0.. 
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Machinists’ Supplies and Iron. 


New York, December 1, 1894. 

Iron—American Pig—We quote standard brands, 
2.25 to $12.50 for No. 1; $11 to $12 for No. 2. 
uthern brands, $11.50 to $12 for No. 1; $10. 50 to 
1.25 for No. 2; $10. 25 to $10.75 for No. 3; $10.75 to 
1 for No. 1 soft ; $10.50 to $10.75 for No. 2 soft; 
d Foundry No. 4, $10 to $10.40. 

a oe market is steady, with lower 

ces. We quote L. X., 84. to 8léc.; Cookson’s, 

to 834c.; Hallett’s, 7. She. to T4ec.; and U. S. 

rench Star, 914c. to 9c. 
Lard Oil—Prime City we quote at 56c. to 57¢ 
Copper—The market is firmer, with a compara- 
ively large demand. Producers are inclined to 
tand out for 9%c. for Lake Copper, which buyers 
iil not give at present Sales have been made at 
Oc., and this price up to 95¢c. are the quotation 
vures. Casting Copper is held at 9c. to 9c. 
Lead—The market is inactive, and somewhat 
eaker intone. The quotations are 3c. to 3.15c. 
1 New York delivery. 

Spelter—The market is dull; very little business 
is been transacted. The quotations are 3.35c. to 
ge. for New York delivery. 


(AeA! CH 


Tin—The downward tendency of prices con- 
tinues, and reached 13.70c. at the beginning of the 








week, but later the quotations were 13.90c. to 
13.95¢. 

+ WAN TED* 

,~ “1 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
lion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to ous 
care will be forwarded. 





Situation 
draftsman. 


wanted by competent mechanical 
Address Box 93, Springfield, Mass. 


Foundry foreman, American,25 years’ experience, 
5 as foreman, wants situation. P.C., Am. Macu. 


Young man, exp’d in design & costs of de wrk 
tools & hoist’g mach’y, wants change. A. R. 
AMERICAN Mac. HINIST. 








DON’T ACCEPT ANY SUBSTITUTE 
INSIST ON HAVING 
NICHOLSON. 


FILE. 








VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 









BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


- BURR K. FIELD, Vice-President. 
GEO. 


CHAS. M. JARVIS, ore and Chief Engineer. 


‘RANK L. WILCOX, Treasurer. 


Engineers, Architects and 
Builders of 
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ww 


The above illustration is taken direct from a photograph and shows the interior of a Machine Shop designed and built 


by us for The Dry Dock Engine Co, at Detroit, Mich. 


with a eallery three stories high on one side, this gallery being 2 
gallery is used for storing patterns, wnile the second floor is used for light machine work and the 


lower floor for heavy mach ne work—this lower 


swing out into the central purtion. thus delivering material from the wings by the means of 
jib cranes and the traveling crane to any portion of the Erecting Room 
framework of the building is of Iron, with brick filling for the side wails. 





H. SAGE, Secretary. 








‘sSuipling 
pue soSpug |e03g pue uoly 


The central portion, or Erecting Room, 1s 40 feet wide, 


feet in width. The upper floor of the 
floor being contr led by jib cranes, which also 


The whole 





SEND FOR OUR ILLUSTRATED CATALOGUE. 





“ Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. Feed, etc. 


ommend A t 
] Pea HI 
Catalogue 
Free 


Scroll Saws, 














Circular 
Saws, Lathes of all our 
Mortisers. Machinery. 


Seneca Falls Mfg.Co.,687 WaterSt., Sencca Falls,N.Y 





ALL KINDS IN STOCK. 

Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y, 
WM. JESSOP & SONS, LTD. 


Established acentury ag 
Medal World’s Columbian Exposition 1893. 







T00L8, 
DRILLS, 
DIES, &c. 














SEND FOR CATALOGUE. 


BSTER MACHINE SCREW CO. 









Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


where you 
want it. 


Place 
your 


LIGHT RICHT 
=, * 
Faries’ Patent UNIVERSAL LAMP HOLDER. 


Several styles and sizes. Ask your dealer for them or write 









a eg 





COOKE & CO. 


163 & 165 WASHINGTON ST., 


NEW YORK. 


ENGINES and BOILERS. 


VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 


Write for Catalogue 
mention this paper. 


and 








direct to FARIES MANUF'’G CO., Decatur, Il. 
Catalogue free. 

B ,PVOLUMBIA’’ VERNIER 

= ALIPERS, Ett. 

oO 

Ss Graduated in Inches or Metric System. 

S Using them results in Better and More Work! 

f=] wre ae : 

E Send for Catologue FE. G. SMITH, Columbia, Pa. 





THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate anjatt- 
ment of the gauge 
Cannot be set Gouna. 
Work must be correct 
Time saved in Pattern 
making and all wood 
working. 

CATALOGUE FREE} 
FOX MACHINE CO., 
325 Nor. Front St., 
Grand Rapids, Mich. 

1356 Finsbury Pavement, 








Wanted—Foremanship of machine shop. Thirteen 
years’ experience, eight as foreman. Good refs. 
New York State pref’d. Age, 32. Box 61, Am. Macu. 


Wanted—Foremanship of mach. shop: gas eng. 
shop pref'd, draftsman. good refs , age 35. 


S , AMERICAN MACHINIST 

If you are manufacturers and want a good trav- 
eling salesman having experience, trade, and A1 
refs. Address Want, care AMERIC AN MACHINIST. 


Wanted—A position on some R. R. by tech. grad. 
who has had 3 years’ exp. in a locomotive repair 
shop, good refs. Box 51, AMERICAN MACHINIST. 


Wanted—Sit. as assistant draftsman or machin 
ist. willing to go anywhere; South preferred. 
Address C. B. Chynoueth, Houghton, Mich 





Sit. wanted in drafting-room, or as ass’t superin- 
tendent, by a mech. eng’r & draftsman; 10 yrs’ exp., 
83 years on printing presses. Box 58. Am. Macn. 


20 yrs’ 
shops. 


change.”’ 
Large 


Foreman patternmaker wants “ 
exp.; best refs.; corres. solicited. 
Box 59, AMERICAN MACHINIST. 


experience in 
knowledge of 
would like pos.; 
Work, Am. MAcHu. 


with several years 
drafting room and shop, with 
modern machine shop methods, 
foreman of small shop pref'd. 


Young man 


Wanted—A young man competent to sell engines 
= boilers in a large machinery house in New 

York City. Address, stating qualitications ard full 
particulars, Mac hinery House, AM. MACHINIST. 


[Continued on Page 14 ] 





STRANGE, BUT TRUE !! . 
“Tas Hew Process Raw Hine Gzans 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 


They require 
Lubricant. 


They are Noiseless 
and Clean, 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


No 








SYRACUSE,N. Y., U.S.A. 


NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 





“HEAVY STEEL 000 2 2 3 pm 
3 No. Inch. Price. 2% & &D 
Ss 1 $ 46898 @ Oo 
gt rit eR 
gs ORis: = 
ge asa sss 
D3 SSS 3 =e 
Ey gor FTN 
mos Wea g 
ams 80 305 1 
ae .% E28 yy 
ad 8E8 § go 
bss esas 
$58 62 B 
e393 tess 
a \ = 
gt 0 S228 o> 
we 03 326 
as 3.5 82S a ems 
} 2 Fuiiset of 19 g9t:60 ri? Se 
a 20(ext.) 5 1-2,, 4.00 20> Sere 
& 21 (ext.)6 - 5.00 ne 2 
One Smal Set of 8—by 1-4 inches to 20 inc h, $6.25 


One Set of 12—by 1-4 in. to 2 in. continued by 1 2in, to4in. 13.25 


These goods are for sale by CHAS. CHURCHILL 
(’t’d, 21 Cross St., London, England. ta 








ano TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 








TOOLS 


FOR | 


SHEET METAL WORK, | 





PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


| NIAGARA STAMPING AND TOOL CO., 
BUFFALO, N. Y. 


















Saws made | 
in two sizes | 
Nos. land 2 

Cut 4% to s 
ine be 8 Send § 


Wa 
Mfgrs. of Wood and Iron- Working eter. 
Special Machinery to order. 
-_ 23 RiverSt.. FREEPORT, ILL. ,U.S.A. 

. BURTON, London, Eng. 








BUSINESS. Send for list and state 


In order to reduce stock befor 
decided to make special LOW PRICES on such new and second-hand tools 
as we have in stock, if ordered on or before January 10, 


FITCHBURG TOOLS. 


e our annual stock-taking, we have 


WE MEAN 
what tools you are in the market for. 


1595. 


FITCHBURG MACHINE WORKS, Fitchburg, Mass. 





CCCRVEVESESTEEVEVEVSVSUSESESUSUVUUA 


WE ARE IN POSITION TO BUILD SPECIAL MACHINERY OR UNDER- 








TAKE THE MANUFACTURE OF STANDARD ARTICLES. 








BUILDERS 


IRON FOUNDRY, 
PROVIDENCE, R. 
DeVeVeVesessesesessessesesetse 






I. 





ROOT’S FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PRRUBATIO 
TUBES, VENTILATION, 


ETC 





SLOW SPEED, BEST 
POSITIVE MECHANICAL 
a CONSTRUC- 
PERFECTL 
BALANCED. TION. 





P.H.& F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicago Office: 1405-10 Manhattan Building. 
S. 8S. TOWNSEND, Gen. Agent.) 163 & 165 Wetingts St 
COOKE & CO., Selling Agents NEW YORK. 
In Writing Please Mention This + te 








London, England. 





WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN-= 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTEN, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 
CLEVE LARD. st South Water St. 
JICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Fiebth and St. Charles Sts. 


607 Arch St. 
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Wanted—Superintendent for machine shop, man- 
ufacturing pulp and paper mill machinery. Iron 
and brass foundry connected. Located in a small 
New York town. Box 60, AMERICAN MACHINIST. 


Man (35) is open for engage't as megr., asst. mgr., 
or supt. with mfr. of ornamental & structural iron. 
Grad. mech. eng’r, prac. mach., 2 yrs. in drafting 
room,& 4 yrs. mgr. of ornamental iron works inthe 
South. Reason for change, wants to return North. 
Prefers New York or Boston. Box 56, Am. MAcH. 





. MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week’s issue. Answers addressed to our care will 
be forwarded. 





3.M.York,Clev’d,O. 
Kelley Co., Erie, Pa. 


Cheap 2d hd lathes & planers. 8 
Auto. Steam Flue Cleaners. 


Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 

For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 

Light and fine mach’y to order; models and i 9 
trical work specialty. E O. Chase, Newark, N. 
Wanted—To buy good second-hand tools. iu 
83, AMERICAN MACHINIST. 
Draftsmen’s new knobbed combination triangles, 
stencils, etc. D. J. Kelsey, New Haven, Conn. 





Model Locomotive Castings. Latest design. G. Ij 
Olney, 163 Herkimer street, Brooklyn, N. Y. 


Every mechanic should have a copy of “ Pock 
Primer of the Air Brake.”’ Sent to a addr: 
for 50 cents. W. S. Rogers, Buffalo, 


Wanted —Plans fora steam laundry. Piotrows 
& Co., Annonsen Bureau, Senatorska, 26, Warscha 
Russia. 





BSTABLISHED IN 1874. 


CLEVELAND TWIST DRILL CO. 


100 and 102 Reade Street. New York. 

85 Queen Victoria Strvet, London, Eng. 

5 Neue Promenade, Berlin, (.. Germany 
Cor, Lake and Kirtland Streets, Cleveland, 0, 





DETROIT TWIST DRILL Co., DETROIT, MICH. U: : A: 


SOLE MANUFACTURERS 


GRAHAM'S GROOVED SHANK TWIST “DRILLS AND CHUCKS. 


Endorsed by Practical Mechanics Everywhere. 





send for Catalogue 





ALL THE MACHINERY IN A LARGE 


ENGINE AND MACHINE TOQL SHOP 


Will be sold (separately) at 


LOW PRICES BEFORE REMOVAL. 


Jones & Lamson 2 x 24 Flat Turret Lathe with large 
assortment of Tools. Al order, 

Gould & Eberhardt Universal Auto. Gear 
in. for Spur and Bevels—with Cutters, 
ete. Al order. 

Brainerd No. 3 Standard Universal Milling Machine 
complete, with Universal 16 in. Centers, Cutters, 
Arbors, ete. 

Brainerd No. 4 Standard Milling Machine with Cut- 
ters and Arbors 

Engine L athe s, ‘Pre ntice,” pi 
Davis,” ** Gleason,’ Putnam and * 
Sizes 14 to 30 in. swing. 

Upright Drills, ** Pratt & Whitney ” 
Sizes 20 to 28 in. swing. 

Planers, sizes 16 to 82 in. wide 

Shapers, sizes 16 to 22 in. stroke. 

Bolt Cutter, ** Schlenker’ 1% with Taps and Dies. 

Punch and Shears, “Long and Allstatter’’ com- 
bined machine. 

Bradley Hammer, 40-pound. 

Patternmakers’ Tools, Saws, Lathe 
ter Reamer and Tool Grinders 

Key-seating Machine, Buffing and 
Small Tools, Belting, ete. 


J. J. McCABE, 


E. P. BULLARD’s |'4 Dey St., 
NEW YORK. 


N, Y.Mach’y Warerooms. 


Cutter 380 
Arbors, 


Flather.”’ * Lodge & 
McMahon ” 


and “Blaisdell.” 


and Planer, Cut 


Emery Stands, 





NT ANYTHING INTHE 


¢GSES: DROP HAMMER. 
Ns PR NITOMATIC DROP rst Mg 


SEND FOR CATALOGUE 


ner SDeck Mtg.© ©» 


NEW HAVEN.CONN. 
LARGEST LINE IN THE MARKET 


ROYALTY TO BE SOLD 


of two American patents for finishing, quenching 
and pre ssing of tissues of every kind. *These ma- 
chines have been introduced in E urope very quickly 
and within eighteen months over sixty kave been 
taken and are now in practical use. Patent or 
royalties sold. Offers to be addressed to P. 6062 
Care of HAASENSTEIN & VOGLER A. G. Chemnitz 
(Saxony). 


‘ WA 
« yo 








MACHINERY BARGAINS. 


10 in. Post Drill. 
i al * Auto. Feed to Table. 
for Butt Drilling. 

1,2 ard 3Spindle Sensitive with 
and without Power Feed. 
2,3 and 4 Spindle Gang Drills F “6 
20. 24, 26, 28. 30 and 44in. ‘‘ 5 16 and 24 oe = 
60 in. Swing Post Drill. 33 o s " 
5 ft. Arm Radial Drill. 5: + ae Be eA ona ee 
12 in. Stroke, 16in. x 16in. Crank | 57 >. Double Head Driv 
Planer. ng Wheel Lathe. 

: x 4 ft. Planer | 88 Po x 20 ft. Engine Lathe. 

: 5 and 6 1t. P lane fr. Bement Car Axle Lathe. 

and 8 ‘. 14 & zin. Bolt Cutter Schenk's 

5,8 and 10 °° 7 Spd’l Nut Tapper, Dunel. 

20 ae 2 Spd’l Profiler, No.1 ?.& W. 

25 - ny No, 1,2 and 24% Screw Machs, 

Stroke P.& W. 

No. 1 Lincoln Pattern Miller. 

Hand Millers, Screw Slotters, 
Milland Cutter Grinders, 

No, 2 Garvin Universal Milier. 

80 200 1b Helve Ham’r, Bradle y. 

200 Ib. Upright = 

1,100 and 1,500 Ib. Steam oe 
mer, Morgan, 


Engines, 


{ 18 5 Swing 6 and 8 ft. Eng. Lathe. 
16 «** «65,6,7 and 10 ft. Eng. 

6 Tand& * 

5,6,7 Sand 10ft. 

10 and 13% ft id se 

10 ery ae) 


18 


38 
30 wis 


24 and 26 in. 
rT. 

in. Stroke Slotter. 

Hyd. Rivetting Machine. 
Crane, Both Al, 

Punch and Shear. 
Plate Planer 
Hor. Flange Punch No.2 H. & J. 
Thomson Bevelling Shear, 


Lot of Miscellaneous 
Latest List. 


GEO. PLACE MACHINE 6O., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 


NEW YORK. 


wane 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Milling 


Machinery, etc. Send for 





Planers, Drill Presses, Shapers, 


Machines, etc., address, 
The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 


ELECTRIC TELEPHONE 


Sold outright, no rent, no rozalty. Adapted 
to City, Village or Country. Needed in every 
home. shop, store and office. Greatest conven- 
ience and best seller on earth. 
Agents make from $5 to $50 per day. 
a in a residence means a sale to al! tho 
neighbors, Fine instruments, no toys, works 
anywhere, any distance. Complete, ready for 
use when shipped. Can be put up by any one, 
never out of order, no repairing, lasts a life 
time. Warranted. A money maker. Write 


W. P. Harrison & Co., Clerk 10, Columbus, 0. 








THE 


ANDREW PATENT GRIP 
Pat'd May 14, ’89. 


SOCKET. 
94. 


Is the original (not copied) device 


Sept. 4, 








PAT’ D SEPT. 4.94 


M. tL. ANDREW & "as. Cincinnati, 


for holding and driving Straight 
or Taper Shank Drills. No More 
Twisted Tangs. No extra cost for 
Andrew’s Patent Groove in the 
Shank. Best Practical Drill Chuck 
inthe World. Nochangein the old 
system ofdrills.. Beware of frauds 
and infringements, Send for Cat 
alogue. 


Ohio. 





E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, N.Y. 
Chicago Office, 100 W. Washington Street. 


SHEARS, DIES 
ano SPECIAL MACHINERY. 


The STILES & PARKER PRESS CO. 





1 COLD SWAGING|-:: 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and _ tub- 
ing. If inter- 
ested address 
the manufact 
urers, 


EXCELSIOR 
NEEDLE 60. 


Torrington, 
Cont... 


Oil 


GAS BLAST 


English Agency: {e 


AMERICAN GAS FURNACE CO., 


Gas Plants 


FURNACES AND HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEA’ 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


has. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 





SECOND-HAND MACHINE TOOLS. 


HAND LATHES. 


10 in, 
lzin, 
12 in. 
20in 


MISCELLANEOUS. 


Garvin Profiler, one Spindle. 

6 in. Bement Slotter 

36 in. Gould & E 
Gear Cutter. 

26 in. Pulley Lathe. 
PLANERS. 50 in. Pulley Lathe. 
5 i Q Talte s | 5in Cutting-off Machine 

pid ty nucrlipg “| No 2 Springfield Tool Grinder, 

x 22in. x 4 ft. L. W. Pond. | No. 1 Garvin Screw Machine. 

x 24in.x6ft Whitcomb, | 3 in. Squaring Shear. 

x 24 in. x 5 ft. Putnam. | 14 ft. Power Draw Press. 

x 28in. x 7 ft. New Haven, | #50 1b. Gould & E. Drop Press 


nan No. 2 Garvin Cutter and Drill 
SHAPERS. 


Grinder 
10 in. Juengst Crank. No. 1 Sl:te Marking Machine. 
10in. Wood and Light Traverse 


No. 2 Garvin Automatic Tapper. 
Head. No. 4 Sturtevant Blower 
I8in. Putnam Traverse Head, Garvin Wire Spring Coiler. | 
24in Hendey Friction Several Wood-working Machines, 
Also, a large number of other machines, 


and detailed description 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., New YORK 
Also, 51 North 7th St., Philadelphia, Pa. 


ENGINE LATHES. 
16 in. 6 ft. Blaisdell. 
16 in 8 ft Perkins, Taper. 
16 in 8 ft. Blaisdell. 
18 in 6{t New Haven 
18in. 6 ft. Bradford. 
18 in 8 ft Blaisdell 
18 in. 8 ft. Wamesit 
18 in. x 10 ft. Blaisdell. 
18in 9ft. D. W. Pond. 
20in. 6 ft. Bullard. 
24in. x 12 ft. Geo. Gaze, 
29 in. x 12 ft. Fifield. 


* 


x 41 in. Garvin, 

x 4 ft. Garvin. 

x 5 ft. Back Geared, 
x 6 ft. Back Geared, 


Automatic 


MR KKK KKK KKK 


16 in. 
20in 
22in. 
24 in. 
24 in. 
28 in. 





Write for complete list 





J. A. FAY & C€0O., 


Offices, FRONT & JOHN STS., Cincinnati, 0., U. S, As 
MAKERS OF 


Wood-working 
Machinery 


FOR ANY PURPOSE. 





“Grand Prix " Paris, 
Highest Awards Chicago. 


PRINTED MATTER 
oN 
APPLICATION. 








 eepeee 
Kee 


Cable Address, 


“TRIMMER” 


CATALOGUE FREE. 
\MERICAN MACH’Y CO., 
DETROIT, MICH., U.S.A. 


No 11 Old Hall St., 


NEW AND SECOND HAND. 


ENGINE LATHE Ss. 


12in.x4ft. Manhatt in Co. 

l4in. x 6 ft. Old style 

14 in. x 6 ft. Lodge & Davis. : : 

15in. x6 ft. Wood & Light. DRILL PRESSES, 

16 in. x6 ft. Lodge & Davis. 

16in. x8 ft. Blaisdell. 20 in. Lever Drill. 

19in. x6 ft. Pratt & Whitney. | 24 in., 23 in. and 34 in. B, 

2lin. x11 ft. Lodge & Davis. | p. k rill. 

2tin. x 8 ft. Lodge & Davis 52in. Comb Radial. 

221n. x 8 ft. Dietz Gang. | 120 in. Kadial. 

24 in. x12 ft. Special heavy | Henley Swing Drill. 
pattern. 

24in. x16 ft. New Haven. 

24in. : = ft Shafting Lathe. 

27 in. x 22 ft. Morris. 

28 in. x17% ft. New Haven. 


TURRET LATHES. 


12 in. and 15 in. Lever and 
Screw Movement to Turret. 

18 in. Turret Chucking 

22 in. Turret Chucking. 


THE LODGE & SHIPLEY M. T. CO., 


CINCINNATI, O., U.S.A. 
The Greatest Book on Petroleum in Any Language. 


JUS 


PETROLEUM: 


Its History, Origin, Occurrence, Production, Physica 
and Chemical Constitution, Tec hnology, Examination and 
Uses ; together with the Occurrence and Uses of Natura 
Gas. Edited chiefly irom the German of Prof. Ha 
Hoefer and Dr. Alexander Veith, by William T. Brannt 
author of * A Practical treatise on Animal and Vegetal 
Fats and Oils.” illustrated by 3 plates and 284 engra\ 
ings. 143 pages, 8vo. Vrice 87.50 

ABSTRACT OF CONTENTS.—Chapter I. Introduction; 
History of Petroleum; History of the Petroleum Ind 
try in the United States, Galicia, Roumania, Russia an ad 
other countries. II. Division and Nomenclature ot & 
men. III. Physical and Physiological Properties ot Petr 
leum, IV. Chemical Constit: tion of x tent \ 
Occurrence of Petroleum. VI. Origin of Petroleum. VI! 
Boring, Conveyance, 'ransportation, VIII. Crude O 
IX. Manufacture, Distillation, Condensation, Retining, 
Continuous Distillation, Production of Lubricating Oils 
X. Manufacture of Paraffine. XI. Methods of Testing 
Oils. XII. Uses and Properties of Petroleum. XIII 
Natural Gas and Gas Oil. Appendix. Index, 

ie is volume will be sent by mail, free of postage, to ar 
adi othe in the world, or by express C, O. D , Sreight paid, 
any address in the United States for $7.50. 

tA circular of 8 pages, with specimens of the illustr 
tions, showing the full Table of Contents, will be sent free, | 
any one furnishing his address, 


WE ALSO PUBLISH 


The Techao—Chemioal Receigh Bock 


Containing Several Thousand ait covering th 
Latest, Most Important, and most Usetul Discoveries i 
Chemical Technolo y, and their Practical Application i 
the Arts and the Industries. Edited chiefly trom th 
German ot Drs. Winckler, Elsner, Heintze, Mierzinski 
Jacobsen. Koller, and Heinzerling. With additions b 
William ‘I’. Brannt and William H. Wahl, Ph.D. (Heid 
Secretary of the Franklin Institute, Philade aipbia. Diu 
trated by 78 engravings, one volume, over 500 pages, 12mo, 
elegantly bound in scarlet cloth, gilt, closely printed 
containing an immense amount ‘and @ great variety 
matter. 

Price , $2.00, free o f postage to any address in the world. 

*° A circular of 32 pages, showing the full Table of Ce 
te nts of this impor tant Book, sent by mail free of postage 
any one in any part of the World who will furnish 
address. 


HENRY CAREY BAIRD & CO, 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 


PLANERS. 


24in. x24in. x 8ft. Lodge &I 


MISCELLANEOUS, 


| 2No.iGarvin Tapping Mac} 
1 No. 2 Garvin Tapping Mac! 
1 Open Die Header for Head 
ing Bicycle spokes. 
1 Garvin Screw Slotter. 
New [mp’v’d Engine Lathe 
| Turret, Brass Working and 
Pulley Machinery. 








T READY. 








peso 
fortes) Py, Sara 


OEE , 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods. 


BLAKE & JOHNSON, Waterbury, Conn.. 


BUILDERS OF 


PIN, HOOK AND EYE MAGKINERY, 


AVING MACHINES OF EVERY DESCRIPTION. 


Send Samples that we may 





For all Anti-Friction 
Purposes. 


AND 


SCREW MACHINE PRODUCT 


VF EVERY DESCRIPTION, 


Cleveland Machine Screw Co., 





CLEVELAND OHIO. 


STEEL BALLS 





WRITE FOR 
INFORMATION. 
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ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements, 


Works and Main Office: GERMANTOWN JUNC., PHILA., PA 


New YorK, N. Y.: 616 ——— quuldion. 
Da! Las, TEx.: Hunter & 


HARRISON SAFETY BOILER WORKS. 








ATLANTA, Ga.: Chas. H. Willcox, 
Booso. 





THOS. H. DALLETT & CO..|Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC so 


cially adapted 
riving Machine 
, Cranes, Ele- 










= cst, 
Tai 1 Shriver | at 


NEW YORK. 
MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2,3,5 and 10 
capacity, to be operated t by Hand, or wine “a Ay san 


by Electricity, 
NORTON 


EMERY WHEE] Emery Wheel Co. 


NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 
HIGH SPEED POWER 


ortable Drills, Hand 
pe Is, Boiler Shell 
Drills, Me nf Drill 




















] TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 

Front, Poplar and Canal Sts., ~ 
PHILADELPHIA, PA, 


Send for Circulars 
and References. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. 














Ones 
i A MUI ’ ’ 
2343 & 2345 
MARIS AND BEEKLEY Callow St, 
| PHILADELPHIA, PA. 





EDWIN HARRINGTON, SON & CO., Inc., 1515 PENNA. AVE., PHILA., PA. 
Machine Tools, Double-Chain Hoists. 


Overhead Tramway, 
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Send for Catalogue. Mention this Paper. , 


AN me Screws and Studs] SOFT CASTINGS, 





Ill Brass or Steel. Made from best grades of Pig te | for 


Gear Cutting, Sheet Metal Stamp- Light Mac hinery , Electric W ork, ete. 


THE BURR & HOUSTON CO., 


BROOKLYN, N. Y. 


oy 
xt Lad ing, Automatic Machinery built to 


 F ¥ crser. Sone sample or drawing for 
He SITTMANN & PITT, 


353 ADAMS ST., BROOKLYN, N. Y. 


"3 STOTT TOTTUVEVIVGO 


33 TO 39 FRANKLIN ST., 








COILS and 
¢ Dixon’s Silica BENDS of 
é ¢ Graphite IRON, 
BRASS, 
> Paint and 
Wil peeeree s rood Br TRE te COPPER PIPE 
longer, without repainting. of every 
Unequaled for SMOKE STACKS, 
BOILER FRONTS, Ete. description. 








Send for circulars on Paints and Painting. 


10S. DIXON CRUCIBLE C0., Jersey City, N. J. 


The National Pipe Bending Co. 


82 River St., New Haven, Conn. 


SUBVCECUTG4s 














in diameter. 





IMPROVED INDEPENDENT CHUCK. 


This cut represents a line of Improved Independent Reversible 
Jaw Ghucks that we have lately added to our large list of Universal 
and Combination Chucks. 
two sizes, varying in size by two inches from “four to forty-two inches 
Send for Il!ustrated Price List. 


THE E.HORTON & SON Cco., 


; WINDSOR LOCKS. CONN., U. S. 
Or CHAS. CHURCHILL & oe. .) 21 Cross St., Finsbury, London, E. on .» England. 


We make this style of Chuck in 1wenty- 





work. . #& 6 


‘“‘CUSHMAN” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CHUCKS. 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





F PLANER CHUCKS 


Address G. W. JORDAN, 
4 Wayne STREET, WOoRCESTER, MAss. 


Ch k The Nationai, 
| C S INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 


Est’d 1882. Strongest. Easiest tochange. Best finish. 
Reversible Jaws (pate satethe iving 5 changes in- 
cluding every possible position. fix USTRATED CATA- 
LOGUE sent. Liberal discounts. Prompt shipment. 
Address W. WHITLOCK, 
839 Cortlandt Street, N. Y. 
Works, 1300 Hudson, Hoboken, N. Jd. 


WE aves OTHERS FOLLOW. 


Sweetland Combination Chuck, 


Bm Reversible Jaws. Accurate 

#) Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 


SEND FOR CATALOGUE. 


The HOGGSON & PETTIS MFG. C0., New Haven, Conn. 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


Almond Drill Chuck 


Sold at all Machinists’ 
(} Supply Stores. 
T. R. ALMOND, 
83 & 8 Washington St., 
BrRooktyn, N. Y. 


C7T0NES 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Sadeent' Se... 


225 DEARBORN ST., CHICAGO | HARVEY, 











SWeeAM 
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New York OrFice, 182 FRONT ST. fur. 
EVERY 
SHOULD HAVE 
MACHINIST 
A COPY OF 
OUR CATALOGUE. 
It is a 704 page cloth bound book, A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- 


funded with first order amounting to $10.00 
or over. 


105 FULTON STREET, 
New YORK CiTy. 


MONTGOMERY & CO., 





PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful gri 
than any chuck ever offered. This seems a broa 
claim, but we prove it to mechanics who will 


examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn, U.S. A., 


Or, SELIC, SONNENTHAL & co., 
86 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Uni- 
versal Chucks,Combina- 
tion Lathe Chucks with 
pare snt reversible jaws, 
rill Chucks, Planer 
Chucks and Face Plate 
Jaws. 


SKINNER CHUCK CO., 


SEND FOR CATALOGUE. New Britain, Conn. 











Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No, 5, 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 

tHe BEST. 


SAWS si. 


TRUMP BROS. MACHINE CO., Mfrs., 


WILMINGTON, DELAWARE, 


For sale by CHAS. CHURCHILL & CO., Ltd, 
London, England, 





FOOT or POWER, 
For METAL or WOOD. 





¥ ~J-ERLANDSEN 


ENTRE ES T-NEW YORK. 


= SEND "FOR CATALOGUE 








Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


Successor to 
BREHMER BROS., 
440 N, 12th 8t., Philadelphia, Pa. 





RACTICAL 


By J. G. A. MEYER. 


che American Machinist, containing | Of mechanics. 
this valuable series of articles, has 
been so great, that, notwithstand- 





The set of 92 papers will be sent by 
mail to any address in the U.S.. Can- 
ing it has compelled us to issue | ada or Mexico for $5.00, 
special reprints of several of the! and toany foreign country fo Orsi. 00. 


articles, our stock is now limited to | Order now before our stock 
comple te sets, with the exce ption 
of two or three issues,and orders can 
DRAWING 99 | hereafter be filled by the set only. — 
© A number of engineering schools ADDRESS: 
are usin sete arictes in a of N : er 
The demand for back numbers of | text book on this Important branc 
American Machinist, 


of papers is exhausted. 








2038 BROADWAY, 
NEW YORK. 





ostp aid, 















HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, JACKS, VALVES, 
FITTINGS, PACKINGS, ACCUMULATORS. 


HYDRAULIC TOOLS FOR RAILROAD WORK. 


VREELAND’S TRANSFER JACK will remove and replace Drivers 
or Trucks without Jacking Up, and is now in use on over 30k 


failroads, 
SEND FOR CATALOGUE D. 


The W. & $. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 
204, 206, 208 and 210 EAST 43d STREET. NEW YORK, 
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NEW YORK, 
110 LIBERTY ST. 


BOSTON 
AUTOMATIC BOLT CUTTERS. 23-25 PURCHASE ST. 








~ LODGE & DAVI 


WORKS: CINCINNATI, OHIO, U.S. A. 


MACHINE 
TOOL C0. 





DESIGNERS AND BUILDERS OF 


MACHINE SHOP EQUIPMENTS 


Including Standard Engine Lathes, Planers, Shapers, 
Drill 


Turret Lathes, Pulley 


Screw Machines, 


Lathes, Etc., Ete. 


Presses, Milling Machines, 





CHICACO, PHILADELPHIA, 
68-70 S. CANAL ST, 19 N. SEVENTH ST. 
ST. LOUIS, PITTSBURCH, 


823 N. SECOND ST. WATER AND MARKET STs. 









[ ENCINE LATHES. 
at h e S PP. $e Fy ont +” _—— in lengths of 8, 10, 12, 14, 
f' With all modern Improvements, 
QUR PAT. RADIAL DRILLS ARE BEST.  gcaaseit —28-— Eis. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 


Dietz, Schumacher & Co., 
to be obtained at a moderate price. 


Cincinnati, 0., U. S. A. 


OUR LATEST ENGINE LATHE 




















Has in general all those essentially excellent points 
of a Standard Lathe which secures its 
classification under the term ‘t Modern,” in addition to which it 
ecntains a number of special and exclusive improvements, most 
of which are secured to it by Letters Patent. 
We invite special attention to our new devices for withdraw- 
ing the tool, in turning, boring or chasing, an improvement of 
vital importance. W rite us for full inform: ation. 







THE ‘LODGE & SHIPLEY M. T. co. 


CINCINNATI, O., U. S. A. 


TELES CORE 





SENSITIVE DRILLS 


Send for description or ask your dealer. 
D’AMOUR & LITTLEDALE, 204 E. 43d St., New York. 


Ww. & D.MOGEY. 
45% ST. BAYONNE Nu. 














vr FORGING 


WYMAN& GORDON 


WORCESTER, MASS. 











FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 


| LATHES, 


SCREW MACHINES, 
PLANERS 4% SHAPERS. 


STUART’S PATENT COMPRESSION WEDGE COUPLING. 


EY SEATINC. 
NO REY SEAT . 


CHEAPEST in MARKET, also the 
SIMPLEST and BEST. 








16” Engine Lathe 





with Turret. 





VE  ccwwkda 
A 


SENT ON TRIAL. 
Can be attached cr removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
Mlastrated Price List of 40 sizes. 


R. J, STUART’S FOUNDRY AND MACHINE WORKS, 
- NEW HAMBURGH, N. Y. 


Mi ACHINER 
For Reducing and Pointing Wire, Az? 


ESPECIALLY ADAPTED TO POINTING WIRE| <a fgg ge ic 
x x x 
For Bn sragydags tne eng ol the Fy fy $30. $35. $40. 
Manufacturer, wa Henry J. Hughes, 


§.W. GOODYEAR, Waterbury, Com, | “ze? S60 85e4 STREET, 








THE PERFECT DRAWING TABLE 
With Adjustable Parallel Ruler, 
More Reliable Than The Old T-Square. 
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‘) MACHINERY for December contains: 
Points about Turret Lathes, 


Various Short Articles of Note. 


SINGLE SUBSCRIPTIONS, 50 CENTS “4 YEAR. 


FOREIGN SUBSCRIPTIONS, 75 CENTS A YEAR 
JAMES HARTNESS. 


SH Sec SSSSSSSHCSSSSSSSSSSSSSSSSE SSS SSSESSSESSESEEESESESEESSER SIS eeeeeeeeeEe 


—s Focgoters one er Prennene sire. Warren E. Willis. ey for the thirteen months ending Jan 
otes on achine Vesign, Prof. C. H. Benjamin. : 
Old and New Methods with the Indicator, Edw. J. Willis. 1890, to three addresses anywhere in the 
Hints for the Pattern Maker, John M. Richardson. 
The Patent Privilege, Geo. P. Whittlesey. 

Two Neat Shop Devices, Walter L. Cheney. 


tie. Three subscriptions for a dollar. 
5 


Difficult Repair Jobs, James C. Hobart. and no subscriptions on this basis will be 
Why some Engines Pound, w. H. Wakeman. : Soe ee ee en eg eee 
Designing Stationary Engines (3), Theo. F. Scheffler, Jr. , 
The Slide Rule in the Shop (2), Wm. Cox. If you have any spare time, send for our rates to clubs. 


If you have not seen MACHINERY, send us your name and address and we will mail you a copy free. 


For one dollar sent to us during the 


James Hartness. month of December, we will mail MACHIN- 


. is 


United States or Canada. 
This offer will close on Dec. 31, 1894, 


: ; zB S There is money in getting up a club, and very little trouble. 
What Mechanics Think, Etc. a : 


Address— 


MACHINERY, 
Pearl and Rose Streets, N. Y. City. 


Our advertisement appears in the first issue of each month, 








SLCCcEHESS. 


This INQUIRY 2 would be a tremendous SUCCESS if it brought to us 12, 15 or 20 


letters of UIRY about our (12 or perhaps NE order 
which wou N g. even better and J 15” CRANK SHAPERS tw Y should we not cet 
both the inquiries and order when (20 Sbabesertealy FIRST- 
CLASS SHAPERS at low prices. Try us. 

THE SPRINGFIELD MACHINE TOOL CO., 

SPRINGFIELD, OHIO, 
SEND FOR CIRCULARS. 

OUR AGENTS : J.J. McCABE, New York. DAWSON & GOODWIN, Chicago. A. B. 


OwW- 
MAN, St. Louis. ¢. & F. MACHINE TOOL CO., Boston. HOS, K. CARLA 
& BROS. CO., Baltimore. CHAS, A. STRELINGER & CU,, Detroit. 











INGRINDING to get the BEST and QUICKEST RESULTS, 


the speed of the traverse (or feed) of emery wheel 
should be variable to anything between extremes. 
Our Grinding Machines are arranged to do this instantly with- 
out Changing belts. Machines guaranteed. 


SEND FOR CATALOGUE. 


LANDIS BROS., Waynesboro, Pa. 


ACENTS: England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 
France and Belgium: Ad’Janssens, 15 Place de la Republique, Paris. 





Se eee 

















DECEMBER 6, 1894 


AMERICAN 


MACHINIST 





17. , 








MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





solid and Shell Reamers, Beach’s Patent Self-Centering C ne hts Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 













\F. E. REED 60., 


Worcester, Mass. 





MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents. 111 Liberty Street, New York 
60 South Canal Street, Chicago. 

424 Telephone Building, Pittsburgh, Pa. 








NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN 


IRON-WORKING MAGHIVERY, 


Planers, Shapers, Drills, Slotters, Eto, 
W. C. YOUNG MFG. CO., “ows 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 








a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 


Cincinnati, Ohio. 















ENCINE LATHES... . -« 
HAND LATHES. . « « « -« 


Draper Machine Tool Co. 


Successor to LATHE & MORSE TOOL 00. 
WORCESTER, MASS., U.S.A. 


PLANERS. 
CRANK PLANERS. 















35 Hartford St., Boston, Mass. 
Job Gear Cutting of all kinds, Spur, Bevel, Spiral, 
Rati het, Worm, Rack, Elliptic, Index Piates, Noise ess, 
eroid Gears, etc. Very small or large. Se nd tor 
isd Catalogue. 1100 sizes of Gears. 
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THE PERINS DRAW STROKE TRIMMER, 


An Indispensable om 


for all ench Wood 
workers, Latest and 
Best Design. Infringers 


Prosecuted. Trial, nos 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO., 
Manchester, England 


PRENTICE coed Mass, | — 












First-Class Manufacturers’ 
Lathe at low 


prices. 






14 and 16 inch swing. 


Makers of Vertical Drill Presses, 12 to 50-inch swing, Radial 
Drills, Gang D: ills, Boiler Makers’ Drills, Radial D rilli g and 
Countersinking Machines, for ship plate and bridge work 
Special DriJling Machine ry. 

Engine Lathes from LI to 21-inch swing, any length of bed 
with single or doubie back-geared heads and any style of rest 
with or without taper attachment. SEND FOR CATALOGUF, 


FOREIGN AGENTS: 
CHAS, CHURCHILL & C0., L't'd, London, Eng. 
SCHUCHARDT & SCHUITE, 59-61 Spandaue rstrasse, Berlin, G yermany. 
ADPHE JANSSENS, 16 Place de la Republique, Paris, France. 





WHAT'S 


With our new 
Write 


THE 


Cutting 


MATTER 
off Machines? 
and find out 
Hur-But ROGERS Macu. Co.. 


SO. SUDBURY, MASS. 


with strength and lightness, 
No loose parts to become detached and mislaid 
friction of parts than any other pipe cutter made. 





D. SAUNDERS’ SONS, 





21 ATHERTON ST., 
Yonkers, N.Y. 
MANUFACTURERS OF - 

B Pipe Cutting, 


THREADING, 





SEND FOR CIRCULAR. 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
Easily adapted to various sizes of pipe. 





All wearing 


Taping Machines 


Rolling instead of sliding motion. 


surfaces are of tool steel hardened. Less 


























2 BY 24 FLAT TURRET LATHE. 









Capacity 2 in. 
diameter, 


24 in long. 


JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ‘* Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 








, ARMSTRONG TOOL HOLDERS. 


a STEEL CoO., 





SS 
Gentle 
think without 
has con 
any manhins 
Ye — eS 
<2 
Patent applied for 


en -=— 
bought from you some ti ago 


under our notic 
shop to use the m. Y 


ARMSTRONG BROS. TOOL CO., 76 Edgewood Ave., Chicago, 


Se 
CHAS. CHURCHILL & CO., Ltd., 


Lathe and 


Int. , February ith 1892, 
BROS. "TOOL CO., Curcaco tae 
We are using the athe tools we 
ns bunts and 
doubt itis the » best To | Holder that 
It will certainly pay 
ours traly 
CHAS, PETTIGREW, Supt. 
MANUFACTURED ONLY BY 






Patent, 
m Feb. 28, 
1893, 


nd for Circulars 


London, Eng , Agents, 





MITTS | 





GIANT. KEY-SEATER. 


& MERRILL, 


SACINAW, 
MICH. 


Best of All, 





CATALOGUE 
FREE. 








[lb Worn and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System 


mation 


Infor- 
cheer- 
fully furnished. 


» The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 











ARMSTRONG’S 
Pipe Threading and 
Cutting-Off Machines. 


Both Hand and Power. 
Sizes 1 to 6 inches 
Water. Gas and Steam F itter rs’ 
Tools, Hinged Pipe Vises, Pipe 
Cutters, Stocks and Dies univers 
ally ae ‘knowle dged to be THE BEST, 
Ger” Send for Catalogue, 
ARMSTRONG MFG, CO., 
Bridgeport, Conn. 









ee P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


3 ia 
WORCESTER, MASS. 


na 





a 











DrIPLomMas Courses in other trades, 


AWARDED. 
all including thorough instruction in Mathematics 


and Physics. Send for FREE 
subject you wish to study to 


THE 


Correspondence School of Mechanics 


SCRANTON, PA. 


circular, stating 








W.D. FORBES & 
ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N.J. 


Co. 


BINDING POSTS, CONTACT BUTTONS 


AND 


ALL ELECTRICAL MACHINE WORK. 


‘(TWO BLOCKS FROM 14TH ST. 


FERRY.) 


FINE MACHINE WORK, 


LICHT FORCINC, 


DRAUCHTINGC AND DESICNINC. 





HOLMES TURRET TOOL HOLDER. 


No. 1 Diam. 414’, tool slots 4 x 1% $ 


7“ 1% 7} 414” - “ “ 5g x 1% = 
“2 4 54x 114 32. 


614”, “ “ 
. Extracts from customers’ 
letters: 

* Fully up to your recom- 
mendation.” 

“As it takes regular lathe 
tools there 1s noexpense in- 
fitting up for ordinary jobs 

** Frequently makes the en- 
gine lathe the equal of a 
screw lathe,” 

If your dealer don’t handle 
them we will send U. O. D 
I~ prepaid eastof Missouri river, 


LOLMES TURRET TOOL POST 60., 


226 La Salle St., Chicago, Ill, 








The Aurora Tool Works, 
? AURORA, IND. 


BUILDERS OF 


‘UPRIGHT 


AND 


RADIAL 
DRILLS. 











No. 30, Forber’ 
Patent Die Stoc 
Range 2% to 6 Bas R. H. 


CURTIS & CURTIS, 
Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 

RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


66 CARDEN ST., BRIDCEPORT, CONN. 


BARNES’ 
New Friction Disk Dril} 


FOR LICHT WORK. 


Has these Great Advantages: The speed can be 
instantly changed from 0 to 1600 without stop- 
) ping or shifting belts. Power applied can be 
graduated to drive with equal safety the 
smallest or largest drills within its range—a 
wonderful economy in time and great saving 
indrill breakage. Send for catalogue. 


W. F, & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL 
ENGLISH AGENTS, 






21 Cross ST., 
LONDON, &. C., 


FinsBuRY, 
ENGLAND 
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WM. SELLERS & CO,, Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
- Pulleys, Hangings, Couplings, etc. 
~ INJECTORS FOR ALLCLASSES OF BOILERS. 
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i ime ALLSTATTER 60., 


HAMILTON, OHIO, U.S. A. 


OVER 300 VARIETIES AND SIZES OF 
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DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS 
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New Speed 
Indicator 


No, 106. 


Working parts enclosed 
a watch, and 
well made. Graduations | 
show every revolution, ime 
reading either right or \ 


Jickel plated. 


M: uny improved fea- ‘ 
tures make 

Indicator on the market at wnpinas 
near the price. 


PRICE: 


this the 


PLAIN, $1.5 


ATHOL, MASss., 


>» London Age nts: Chas. Churchill & Co., Ltd, 
» 21 Cross St., Finsbury, E. 


+50, 
With Sprit C AP, $1.75. 
Catalogue of Fine Tools free. 


S. STARRETT, 


a 







as | 


best 
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WELDING MACHINES 
AND DROP HAMMERS. 





Oe Ss SEND FOR ¢ 


- ADJUSTABLE HOLDERS 


inte 


“CO. won oterS 


“OCwHITE Co. WORCESTER, 


SIRCUL 





LAR 





DETRICK ye HARVEY MACHINE CO., 


BALTIMORS, MD. 
MANUFACTURERS OF THE 


ADAMS 


The in 
2 The threac 
levers 
ae for descriptive circular and price list. 


Manufacturers of The Open Side 





Automatic Bolt-Threading and Nut-Tapping Machine, 
Made in all Sizes to Cut from 1-4’ to 6”. 


lest and most durable machine in oh stence, 
ing head is made entirely of steel. 


o links, 


springs, caps, cases, blocks or die Fr r about 
the head. Separate ‘Heads and Dies Furnished. Write 


Iron Planer. 








STEEL RULES. 


ENDS HARDENED. 
Graduated in 8ths, 16ths, 32ds and 64ths. 


SWEET’S 


' Measuring Machine. 





The only micrometer 
that will not lose its 
accuracy by wear. 

Satisfaction Guaranteed, 

SYRACUSE 
TWIST DORILL CO., 
Syracuse, N. Y. 





12 inch....$1.00 6 inch. ..$0.50 
ere 30 s = 25 
On receipt of price any time previous to Jan. 1, 
1895, we will mail to any address in the U.S. one or 


all of the above rules, we warrant them accurate. 
Catalogue free. 


STANDARD TOOL CO. 


ATHOL, MASS., U.S.A. 
MANUFACTURERS OF 


MECHANICS’ FINE TOOLS. 





PROVIDE 


COMBINED DRILL AND COUNTERSINK 


FOR CENTERING 


LATHE WORK, 


ET 





— J.T. SLOCOMB &C0..-— 





NCE,R.1. U.S.A. 





WHY IS IT ‘“‘UNIQUE’’? 





BECAUSE IT COMBINES $0 
MANY GOOD POINTS. 


It requires no change for varying pressures of 
steam, can be placed in any position, is simple in con. 
struction, conveniently eome at for cleaning, and a}! 
valves or other fittings required are such as can bh» 
had of any dealer. 

Do you want to know more about Rue’s 
**Unique”? Single Ta be Injector ¢ 
If so, send for Catalogue describing this and many < 
styles, and containing also a great deal of information abs 
injectors of use to ev ery engine eer or mec hanic. 


~ Rue Mfg.Co.,118N.9th St., Phila., Pa 
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LELAND, FAULCONER & P NORTON C0, Detroit, Mich 





THE TAYLOR-RICE ENGINEERING C0., 


SUCCESSORS To T. 
American Standard Gauge and Tool Works. 


WILMINGTON, DEL. 





ADJUSTABLE BLADE REAMERS 


in. to 2% 6 in. 
Send ob” New “Pamphlet. 








The Best 
Christmas Gift 


or the best addition to one’s own library is 
WEBSTER’S INTERNATIONAL DICTIONARY 
Pc | 








Successor of the 
** Unabridged.’’ 


Standar ‘d of the 
U.S. Gov’t Print- 
i:} ing Office, the U.S. 
¢| Supreme Court and 
4] Of nearly all the 
'| School books. 
Warmly com- 
| mended by every 
| State Superinten- 
3 dent of Schools, 
and thousands of 
other Educators. 


4 A College President says: 

ae For ease with which the eye finds the word 
“sought, for accuracy of definition, for 
‘‘ effective methods in indicating pronun- 
‘ciation, for terse yet comprehensive state- 
‘ments of facts, and for practical use as a 
« working diction: ury, ‘ Webster’s Inte ma- 
‘tional’ excels any Other single volume.’ 


G. & C. MERRIAM CO., Publishers, 
Springfield, Mass., U.S. A. 
Send for free pamphlet containing specimen pages. 





SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 
Do you know 


that we make 

the largest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Fatented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


ROBERT POOLE & SON CO. 
ENCINEERS & MACHINISTS. 
‘TRANSMISSION. MACHINERY 





MACHINE MOULDED GEARING 


SPECIAL FAGILITIES FOR THE 


HEAVIEST CLASS-OF WORK 


BALTIMORE, MD. 





























14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACENTS: 
CHAS. CHURCHILL & CO., Lid 21 Cross Street, Finsbury, London. 


SCHUCHARDT & SCHUTTE, 69 Spandauerstrasse, Berlin. 
RUGEN SOLLER, Basel, Switzerland, 


@ 
"| ow Lathe CO 


sable. 


Stop. 


CUTTING. 
boring to BOTTOM 


ing either tool 
against accidents, in 
Feeds—It has all 


with simple movem 
Carriage—TheCa 


MBINES the LATEST 


and BEST Improvements. Automatic 
It is Simple, Durable, Indispen- 
It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. 
efficient whether FEEDING or THREAD- 
Running up to a_ shoulder, 


It is equally 


of holes, or INTERNAL 


THREAD-CUTTING. No danger of spoil- 
or work. 


It is a safeguard 
either direction. 
feeds in daily use with 


simple movement of lever. 
: Threads—It has all threads in daily use 


ent of lever. 
rriage reverses in Apron. 


No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 


style or common lathe. 
changes, satisfactory results. 


Send for Circular. 


Quick work, rapid 
Buy the best. 


THE HENDEY MACHINE CO. 


TORRINCTON, 





CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed simple, compount, and triple Expansion 
and High Speed Engi. Enginés, High Pressure Boilers, 






}}] Complete Steam Power Plants of 
‘ 2 . Highest Attainable Effi- 
va | \\ = by Y= 


: ciency, Address 
| =u Engine Co. 
= No. 26 Franklin Ave, 
“SALEM, 0. 









“om TS TNGINE WORKS 
SCHLEICHER, SCHUMM & C0., 


33d and Walnut Sts., PHILADELPHIA, 
Branch Office, New York Agency, 
246 Lake St., CHICAGO. 18 Vesey St., N.Y. 








SS <5 


2 styles, Built from 1 to 60 Horse Power. Send for Circular. 
BACKUS bag * ong MOTOR CO. cca J. 
Mfrs. VENTILATING FANS, 








THE VERNON 


Revolution Counters, Car Fare Registers, &c. 
@ Positive Motion. 
Steel Gearing 
Brass Wheels. 
seeaaeten * 


Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 











ecurate. 


§. M. BALZER, 


Manufacturer of Count 
ing and Measuring 


“MACHINISTS” SCALES, 


PAie pa GRADUATION. ad me 
8 te T arison for Accuracy with all others. 

EVERY SCALE GUARANTEED. SEND FOR LIST. 129 Worth Street 
COFFIN & LEIGHTON, SYRACUSE. N. NEW YORK 














WILL SAVE ITS COST 


IN SIXTY DAYS. 


Automatic Feed, 
Horizontal Stroke, 


SHOP SAW 


THEQ&C 


703-707 Western Union Bldg., hing 
29 Broadway, New York. 


" ONOVER’ 


grok ON HANDSOME CATALOGUE ON 


DENSER 
THE CONOVER MFG.CO. 39 Conruanor SLNLY 































PUNCHING ° SHEARING MACHINERY 
“BOILER MAKERS ROLLS. js ; 


WVew Doty Manuraquring © 
Janesville , 


























| Drilling, Boring 


Combination | 


J and Turning . Machines 














THESE TOOLS ARE JUST JUT! 


A perfect combination of three distinct tools. 


Cost very 
reasonable. Will pay in every machine shop. 


Apply to 


BICKFORD DRILL AND TOOL CO. 


3 Pike Street, - = = 


On STEAM. 





Cincinnati, Ohio. 


MOFFET PORTABLE DRILL. 














UNSURPASSED Weighs 42 lbs. and 
: | drills from 34 to 
c= grt tet s Centrifugal ASA 2 inches diam- 
Steam Separato.| REAMER, ote. 
ean and Dry Steam —- Runs with Steam 
tne clone te cnvine | WHI work in any z —on— 
t om seking = spares position. # : Compressed Air, 





wi 





‘ Manufactured by 
ecass G.TIMOLAT, 

mS 89 & OLN. Fifth Ave., 
NEW YORK. 


KEYSTONE ENGINE & "MACHINE ‘WORKS, 
a Fifth and Buttonwood Streets, Philadelphia, 
er HOEY, 147 Sumrer St., E. Bostcn, Mass., Agent. 
. BEGGS & C0., 9 Dey St., New Yo rk, Agents. 


oan, Yoon 
ATER GH 
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NATTS. CAMPB E LL @.\ > 


"MANUFACTURERS 
OF IMPROVED -= 


3; STEAM ENCINES 
_ IN pul VATE ee a 
[omecete Py, ees —— ee dt 


. FRICK COMPANY, 


ECLIPSE. CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


iw = = | N i" 5 


ILIGIHI SPE ED 
}) WESTON ewaine “- *» 
PAINTED POST, N. 

















CoRLIS LuUSS: 


TonTRACTS 
TAKEN FOR 











Lsdeaieas ES iia 






; [ ane 
(Tandem Compound.) 








WESTON 


HIGH PRESSURE BOILERS § 


REPRESENTATIVES. 





AND Jt ulfan Sch ll & Co., 126 Liberty St., N. ¥. City - 

cg a SED & Mu ehinery Go, Seranton,Pa- 

COMPLETE POWER PLANTS - ppm os a er 
HM. ‘iple & Cc a Tig Sree ch Ste Phila. Pa. 








18 South ee Stre a. oa, I 
50 Oliver Stre 


88 Cortlandt Street, New York Ot 
o 
618 Arch Stree * "Philade “iphie, Pa. 


AMES IRON WORKS, "te" 
ORR & SEMBOWER, 


(INCORPORATED.) 


READING, - - - PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING ) 
ENGINES and BOILERS. 


Special discounts to Machinists and Dealers. 
WRITE FOR CATALOGUE AND » PR RICES 


Te LANE & BODLEY ¢ C0, 


CINCINNATI, OHIO. 


SHAFTING, | HANGERS, PULLEYS. 
SPECIAL STANDS FOR HEAVY SHAFTING. 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMENT. 
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All GENUINE 
INGOTS 6 MORE APTOS 


ae TRADE MARKS. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR Tt 742 SMELTING Co. LIMITED 
| 2200 WASHINGTON AVE.PHILADELPHIA.,PA. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 

BRONZE IN THE UNITED STATES AND SOLE 
Makers oF “ELEPHANT BRAND PHosrPHor-BrRonze, 


it | 


: Phospho 2 Bron nye 








FROM 1 TO 40,000 POUNDS WEIGHT. 


Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 
CEARING OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 


Cross Heads, Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 


I AS T N f CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 





Estimates and Plans fur- 
nished for transmitting 
Power by 






Friction Clutch Couplings. | HORIZONTAL 
Gintainenes AND 
STEAM SIRENS, ‘VERTICAL 
WHISTLES]. 
send for Pere SHAFTINCG. 








17 Dey St., New York. ” Also for Erecting same. 
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BRI OWN & SHARPE MFG.CO.. 


PROVIDENCE, R. | 


Innereal Grinding Machines, 


No. 1—8 in. x 16 in. 
No, 2—12 in. x 28 in, 
No. 2—Improved 12 in. x 30 in, and 12 in. 
x 40 in, 
No, 3—20 in. x 72 in, 


Catalogue, describing these and 
other Grinding Machines, mailed 
on application. 


[NGLA —-BUCK & HICKMAN, 280 Whitechapel Road, Lon- 
1 


K 

don, F. 

ENGLA p—CHAS. CHURCHILL & CO., Ltd., 21 Cr St, 

Finsbur , Lon E. 

( i DIECHMANN, Ansbache ) Berlin 1.08 
FRANCE FENWICK FRERES € Co 21 ue Ma rtel, Pi 
Fraxce—F’. G. KREUTZBERGER, 140 Rue de Neuilly Pu ate aux 

Ine ) 

c 60, ILL. — 23 So. C 

No. 1. This machine swings 8” in diameter and takes Ne ee C1 ae a cnndacuwanG 98 rr abe erty St., 


16”' in length. 


RAILROAD wicca TOOLS. 








DOUBLE AXLE LATHE. 


THE NILES TOOL WORKS o., 


NEW YORK, CHICAGO, BOSTON, PHILADELPHIA, 


HAMILTON, 
OHIO. 


PITTSBURGH. 





JENKINS. STANDARD PACKING 
BECAUSE WE MAKE IT — 


We want you to say so, because you've proved it BEST, 
PHILADE., PHIA. 


JENKINS BROS. rene 


BEMENT, MILES & CO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


or RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STEAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St. 


FOR EVERY VARIETY 
| OF SERVICE. 
Send for list containing over 


INNS STANDARD PACK 


NEW YORK, 
BOSTON. 





E. H. MUMFORD, Representative. 





{00 SIZES and lengths, with illustrations. 
THE G A. GRAY CO., 


Cincinnati, Ohio, and 121 Liberty Street, N. WY. 


, THE GARVIN MACHINE (€0., 


MANUFACTURERS OF 


UNIVERSAL 
Cutter and Tool Grinders, 


PLAIN AND UNIVERSAL MILLING MACHINES, 


SCREW MACHINES, TAPPING MACHINES, GEAR CUTTERS, 
HAND LATHES, DRILL PRESSES, SPRING COILERS, ETC. 


SPECIAL BICYCLE MACHINERY. 


ALSO DEALERS IN 


METAL WORKING MACHINERY 


OF ALL KINDS. 
Over 600 Various Machine Tools for Immediate Delivery. 


Laight and Canal Streets, - New York. 
Also 54 N. 7thSt., - — Philadelphia, Pa. 











THE PRATT. & WHITNEY CO, 


Hartford, Conn., 
MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 

Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 

chines, single and multi-spindle, both those in which the spindles are without 
if feed movement and tables are operated by hand or foot lever, and those in 

which the tables have provision for adjust- 

ment, and spindles are fed by hand lever, 

or by hand wheel, or automatically ; also, 

Horizontal Drilling Machines, 

single and multi-spindle. 


New York i Wareroome: 136-138 Liberty St. Western Branch: 98 Washington St., Chicago, III, 


C AND nippy CLAMPS. 


C Clamps, in 5 Stzes, with Openings 
1%, 2%, 3%, 4%, 6% inches. 
Machinists’ Clamps, in 4 Sizes, 
with Openings 


1%, 24%, 3M, 4% inches. 


The Billings & Spencer Co., 
Hartford, Conn., U. S. A. 


Chicago Office: 17 S. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E.C, 
France--L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russta—J, BLOCK, Moscow, 
ST 8 AS RI 


WARNER & SWASEY, 


CEEVEL & OHIO. 


MANUFACTURERS OF 


TURRET ENGINE 


LATHE 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


The Ashore Manufclarng i, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with oo REDUCING MOTION. 


The most Com- 
plete, Compact, 
and Reliable 1In- 
dicator Outfit, for 
indicating high or 
slowspeedengir es 
now made. This 
instrument re- 
eeived at “The 









































Photographs 
ication. 


ppl 
Loweil, Mass., U. S. A. 
5) 


JW. A 


Manufacturersof ENGINE LATHES 


= from 17 to Win. swing. Cuts, 
and Prices furnished on a 


World’s Colum- 
bian Exposition ”’ 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
mansbip and Fin- 
ish, Reliability and 
Efficiency. Send tor 
Special Pamphlet, 


IFIELD TOOL CoO., 








DPRIGHT DRILLS, 
CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO.., 


ROCHESTER, N. Y. 


\ : WYMAN*® GORDON J. M. ALLEN, Presipenv. 


Wiel-lel-achia Me CY ion WM. B. FRANKLIN, Vick-PREsIDENT. 


= Woop | iE bee te F. B. ALLEN, Seconp Vicre-PRESIDENT. 

















THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, PAT, DE, 188 


Acme Single and Double Automatic 4 PAT. DEC. 8, 1008, 
BOLT CUTTERS, Pat. AUG. a8 1886. 
Cutting from 1-8 in. to 6 in. diameter. = 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUGED PRICES 


In order to reduce our stock, we offer 16’, 18’, 21 and 24’ engine lathes, 16’, 22’, 
24" and 27’ planers, 10’, 12” and 15” speed lathes, 15” and 20” turret lathes, at a ‘good 
discount from former prices. 

We also have a few 16” and 18’ second-hand engine lathes, in good order, and of 
our own make. 


aL HENDEY MACHINE i. ao Conn. 


— 








iJ.M.CARPENTER al = 
PAWTUCKET.R. |. niin 





J. B. Prerce, SECRETARY & TREASURER. 


